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(54) Method of, and system for, using a plurality of transmission lines and connection mode 
setting method 



(57) When a connection mode change setting in- 
struction input entered by a user is supplied to a control 
unit, the control unit controls the IEEE 1394 l/F circuit 
to set the value of oPCR and iPCR of an electronic ap- 
paratus for forming a channel so that the channel be- 
tween target electronic apparatus is formed in the con- 
nection mode Instructed by the user. Thereby, a channel 
between electronic apparatus is formed flexibly and an 
infonrtation output apparatus that is capable of forming 
a convenient electronic apparatus network is provided. 
One electronic apparatus connected to the digital bus 
inquires of an electronic apparatus connected to the dig- 
ital bus whether it is a monitor apparatus (first receiving 



apparatus) that receives the data mainly through a 
channel formed in the broadcast connection mode or 
not, and channels connected in the broadcast connec- 
tion mode are allocated to monitor apparatus respec- 
tively. A receiving apparatus other than the monitor ap- 
paratus forms a channel of the PtoP mode avoiding the 
channel of the first connection mode allocated to the first 
receiving apparatus, and receives supply of the data. As 
the result, a transmission line using method, an infor- 
mation transmission system, and an electronic appara- 
tus that are capable of utilizing a plurality of channels 
on the digital bus efficiently, and capable of providing 
the convenient digital content using environment are re- 
alized. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] This invention relates to a method of using a 
plurality of transmission lines; an infonnatlon transmis- 
sion system; an electronic apparatus; and a method for 
setting connection mode to be used when a transmis- 
sion line is formed between electronic apparatus con- 
nected to the digital bus. 

[0002] An embodiment of the invention relates to an 
electronic apparatus for being connected to a digital bus 
of, for example, the IEEE 1394 standard. 

Description of Related Art 

[0003] Recently, abundant various digital contents 
have been become available through the communica- 
tion media such as broadcasting media and Internet or 
by way of various recording media such as DVD (digital 
vide disk). In association with the popularization of dig- 
ital contents, various home-use digital audio visual ap- 
paratus (referred to as digital AV apparatus hereinafter) 
such as digital broadcast receivers so-called 'RD (Intel- 
ligent receiver device) having a digital interface, digital 
television digital monitors, DVTR (digital video tape re- 
corder), and DVD players have been become available, 
[0004] Various digital AV apparatus having a digital in- 
terface are connected through a digital bus in home to 
form a network to thereby widen the usage range of dig- 
ital contents that have been become available abun- 
dantly and to thereby arrange the easy-to-use environ- 
ment of digital contents for users;. 
[0005] Various digital interfaces have been available. 
Among these digital interfaces, the digital serial inter- 
face according to IEEE 1394 standard standardized by 
IEEE (American Electric Electronic Association) that is 
capable of high rate transfer of digital video signal and 
digital audio signal that require real time transfer to 
which lEC 61883-1 standardized standard is applied 
has attracted attention, 

[0006] In the present specification, the IEEE 1394 
standard digital serial interface to which I EC 61883-1 
standardized standard is applied is simply referred to as 
IEEE 1394 standard digital Interface. 
[0007] In the IEEE 1394 standard digital interface, 
when a channel (transmission line) between electronic 
apparatus connected to a digital bus is formed (connec- 
tion), two connection modes, namely broadcast connec- 
tion mode and point-to-point connection mode (simply 
referred to as PtoP connection mode hereinafter), are 
available. 

[0008] In the broadcast connection mode, a connec- 
tion comprises a broadcast-out connection that con- 
nects one output plug lo one channel and a broadcast- 
in connection that connects one input plug to one chan- 



nel. 

[0009] In the case of the broadcast connection, an 
electronic apparatus that is a data supplier supplies 
(broadcast-out) the data to all the electronic apparatus 

5 connected to a digital bus, electronic apparatus that are 
ready to receive the data supply form broadcast-in con- 
nection to thereby form a channel between electronic 
apparatus through which the data is transmitted, and as 
the result communication through the channel becomes 

10 possible. 

[0010] In the case of the broadcast connection mode, 
even though there is an electronic apparatus that is 
transmitting the data already through the broadcast-out 
connection, sending out of the data from another elec- 

15 tronrc apparatus that forms broadcast-out connection 
later is permitted. In this case, sending out of the data 
from the electronic apparatus that is sending out the da- 
ta through the broadcast-out connection is stopped, and 
thef data supplied from the electronic apparatus that 

20 broadcast-out connects later is transmitted through the 
digital bus preferentially. 

[0011] In detail, for example, in the case that an IRD, 
a digital monitor apparatus, and a DVTR are connected 
to an IEEE 1394 standard digital bus and the digital 

25 monitor apparatus is receiving the digital data from the 
IRD through a channel formed between the IRD and the 
digital monitor apparatus according to the broadcast 
connection, when the DVTR forms connection to a 
channel according to the broadcast-out connection and 

30 sends out the data, sending out of the data from the IRD 
is stopped and the data sent out from the DVTR is sup- 
plied to the digital monitor apparatus. 
[001 2] In this case, for example, without any operation 
to the digital monitor apparatus entered by a user, the 

55 data generated from the DVTR is supplied to the digital 
monitor apparatus instead of the data generated from 
the IRD only by instructing playback of the data recorded 
in a video tape to the DVTR. 

[0013] Therefore, in the above-mentioned example, 

40 when the broadcast connection mode is used, a user 
can supply the data generated from the target electronic 
apparatus to the digital monitor apparatus without com- 
plex operation perfonned by a user to the respective 
IRD, digital monitor apparatus, and DVTR connected to 

^5 the digital bus. 

[0014] On the other hand, in the case of the PtoP con- 
nection mode, one input plug and one output plug are 
connected to one channel. Therefore, the data transmis- 
sion is allowable for electronic apparatus between which 

50 a channel has been already formed in the PtoP connec- 
tion mode, and the data sent out from another electronic 
apparatus other than the electronic apparatus that have 
been PtoP connected already cannot be accepted by 
the network when the data is sent out later 

55 [0015] For example, in the same way as described 
hereinabove, in the case that the IRD, digital monitor 
apparatus, and DVTR are in connection through the dig- 
ital bus, and the digital monitor apparatus is receiving 
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supply of the data sentout from the IRD through a chan- 
nel formed in the PtoP connection mode, sending out of 
the data that is sent out from the DVTR through a chan- 
nel formed in, for example, the broadcast-out connec- 
tion mode to the digital bus from the DVTR cannot be 
accepted and the transmission of the data from the IRD 
to the digital monitor apparatus is maintained un- 
changed. 

[0016] The selective usage of the broadcast connec- 
tion mode and the PtoP connection mode is previously 
determined for each electronic apparatus having the 
IEEE 1394 standard digital interface. In other words, 
which connection mode Is used out of the broadcast 
connection mode and the PtoP connection mode is pre- 
viously determined according to the predetermined con- 
dition for each electronic apparatus. 
[0017] By the way, as described hereinbefore, the se- 
lective usage of the broadcast connection mode and the 
PtoP connection mode is predetermined for each elec- 
tronic apparatus having the IEEE 1394. standard digital 
Interface, In the case that a network is formed by con- 
necting a plurality of electronic apparatus having the 
IEEE 1394 standard to a digital bus, the data could not 
be transmitted as desired by a user of the network, 
[0018] For example, as shown in FIG, 1GA, in some 
cases a digital monitor apparatus 1, an IRD 2, a DVTR 
3, and DVTR 4, each of which is provided with an IEEE 
1394 standard digital interface, are connected to a dig- 
ital bus to structure an AV apparatus network in home. 
In FIG. 1 0B and FIG. 10C, a character Id denotes a dig- 
ital input/output terminal of the digital monitor apparatus 
1 , a character 2d denotes a digital input/output terminal 
of the IRD 2, a character 3d denotes a digital input/out- 
put terminal of the DVTR 3, and a character 4d denotes 
a digital input/output terminal of the DVTR 4. 
[001 9] In this example, the IRD 2, DVTR 3, and DVTR 
4 are connected to the channel of the digital bus of the 
broadcast-out connection and transmit the data, and al- 
so form a channel of the PtoP connection with a request- 
er target apparatus in response to a request from the 
target apparatus and supply the data only to the request- 
er electronic apparatus. 

[0020] As shown in FiG. 1 0B, in the case that the data 
is being transmitted through a broadcast connected 
channel from the IRD 2 to the digital monitor apparatus 
1 , when the DVTR 3 is switched erroneously to the play- 
back mode, transmission of the data from the IRD 2 Is 
stopped, and the data is automatically supplied form the 
DVTR 3 to the digital monitor apparatus 1 undesirably. 
[0021] Because in this case the digital television 
broadcast program received by means of the IRD 2 can- 
not be viewed, it is required to transmit again the data 
by means of the broadcast connection from the IRD 2 
to the digital bus, for example, the power source of the 
IRD is supplied again. 

[0022] Furthermore, because transmission of the da- 
ta from the IRD 2 is automatically stopped and the data 
is not supplied from the DVTR 3 to the digital monitor 



apparatus 1 , a scene that is to be seen cannot be seen 
or the information that is to be obtained cannot be ob- 
tained undesirably. 

[0023] As in the case shown in FIG. 1 0A, as shown in 
5 FIG. 11 A, in the case that apparatus, each of which has 
an IEEE 1394 standard digital Interface, are connected 
to form an AV apparatus network, the PloP connection 
can cause inconvenience. 

[0024] For example, as shown in FIG. 11B, while a 
10 channel has been formed In the PtoP connection mode 
between the DVTR 3 and DVTR 4 in response to a re- 
quest from the DVTR 3 to the DVTR 4 and the data sent 
out from the DVTR 4 is being recorded in the DVTR 3, 
the time when a digital television broadcast program that 
15 Is to be recorded has come and the data from the IRD 
2 is wanted to be recorded by means of the DVTR 3, at 
that time it takes a some considerable time to switch the 
digital data output apparatus and the data from the IRD 

2 is recorded not promptly. 

[0025] In other words, in the case that the channel is 
formed In the PtoP connection mode between the DVTR 

3 and the DVTR 4 as shown in FIG. 1 1 B, a user instructs 
a stop of recording processing to the DVTR 3 to release 
the channel formed in the PtoP connection mode be- 
tween this apparatus and the DVTR 4 as shown in FIG, 
11 C (first step) . Then, the user sets the DVTR 3 so as 
to receive the data transmitted from the IRD 2 (second 
step). 

[0026] Next, the user turn on a power source to the 
IRD 2 to set the IRD 2 so as to receive a digital broadcast 
(third step). Then, the user Instructs the DVTR 3 so as 
to record the data to be supplied (fourth step). Through 
the first step to fourth step, it becomes possible to du- 
plicate the data to be supplied from the IRD 2 as shown 
in FIG. 4D. 

[0027] As described hereinbefore, when an output ap- 
paratus formed in the PtoP connection mode that sup- 
plies the digital data to other electronic apparatus is to 
be changed, the operation of the first step to the fourth 
step is required as described hereinbefore, the opera- 
tion can require some troublesome work and time. 
Therefore, in the exemplary case described herein- 
above, recording of a target digital television broadcast 
program from the IRD 2 cannot be started promptly, and 
the entire target digital broadcast program cannot be re- 
corded, 

[0028] As the result, even though a plurality of elec- 
tronic apparatus having an IEEE 1394 standard digital 
interface are connected through a digital bus to structu re 

an AV apparatus network, an AV apparatus network that 
is sufficiently convenientfora user cannot be structured 
in some cases. 

[0029] By the way, in the case that a plurality of elec- 
tronic apparatus are connected to the IEEE 1 394 stand- 
ard digital bus and all the electronic apparatus form 
broadcast connection to the same channel on the IEEE 
1394 standard digital bus so as to transmit the data, the 
data sent out from an electronic apparatus that sends 
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out the data later is allowed to be sent out always. There- 
fore, in some cases, a plurality of channels of the IEEE 
1394 standard digital bus are not used effectively. 
[0030] To solve the above-mentioned problem, a 
method has been proposed, in which a communication 
channel has been set previously for each apparatus to 
prevent the channel use competition and the channels 
on the digital bus are used effectively when electronic 
apparatus connected to the digital bus communicate the 
data. According to the basic concept of this method, a 
receiving apparatus for receiving the data is waiting for 
supply of the data from a channel that has been set pre- 
viously, and the transmission apparatus for transmitting 
the data sends out the data to the channel without spec- 
ifying the receiving apparatus, and it is possible to com- 
municate the data statically. 

[0031] Furthermore, in this method, the receiving ap- 
paratus that is on the side for waiting the data and the 
transmission apparatus that is on the side for transmit- 
ting the data are connected in the above-mentioned 
broadcast connection mode specified according to the 
IEEE 1394 standard or lEC 61883-1 standardized 
standard that are both digital serial interface standard. 
[0032] Therefore, also in this method, when a trans- 
mission apparatus is changed by means of a trigger 
such as an operation performed by a user, the transmis- 
sion apparatus that will transmit the data newly works 
upon the transmission apparatus that is transmitting the 
data to the channel allocated to the target receiving ap- 
paratus to stop the transmission of the data at first, and 
forms a broadcast-out connection to the channel and 
transmits the data. 

[0033] Therefore, the Input data Is switched without 
any operation of the receiving apparatus. Furthermore, 
because the transmission channel is allocated to each 
apparatus, the different transmission receiver of the da- 
ta necessarily involves the different channel for trans- 
mitting the data, and the competition between a plurality 
of apparatus for getting one channel Is prevented. 
[0034] However, when the data supplied from a trans- 
mission apparatus that forms the broadcast-out con nec- 
tion to the channel allocated to the target receiving ap- 
paratus and is transmitting the data as described here- 
inabove is to be recorded by means of, for example, a 
recording apparatus such as a DVAFR, the recording ap- 
paratus forms a connection of the PtoP connection ; 
mode additionally to the channel through which the 
transmission apparatus is sending out the data through 
the connection formed in the broadcast connection 
mode. 

[0035] In the case of recording of the data, a channel 
is connected In the PtoP connection mode as described 
hereinabove. The reason is that, because the data to be 
recorded should be recorded in a recording medium 
surely differently from the case in which the data is " 
merely monitored, the PtoP connection mode, that pro- 
tects the channel from being snatched by another elec- 
tronic apparatus, is used for forming a channel to secure 



the recording. 

[0036] However, a channel connected in the PtoP 
connection mode cannot be used by another electronic 
apparatus as long as the receiving apparatus to which 

5 the channel is connected is not released. Therefore, in 
some cases that the above-mentioned method is ap- 
plied to a home network system to which, for example, 
a DTV and DVTR are connected though the IEEE 1 394 
standard digital bus, the inconvenience will occur as de- 

10 scribed herein under. 

[0037] For example, when the data is to be recorded 
by a DVTR while a DTV is receiving supply of the data 
through the broadcast connected channel allocated to 
this apparatus, the channel formed by the broadcast 

15 connection allocated to the DTV is changed to a PtoP 
connected channel by the DVTR. 

[0038] In this case, when the DTV is to receive supply 
of the output data supplied from another apparatus, be- 
cause the channel allocated to this apparatus is being 

20 used as the PtoP connection mode channel by the 
DVTR, the DTV cannot snatches the channel and the 
output data supplied to the DTV cannot be switched. 
[0039] In other words, as shown in FIG. 34, for exam- 
ple, In the case that a channel having the channel No. 

25 63 is allocated to the DTV and, for example, the PtoP 
connection mode channel is connected between the ap- 
paratus K2 and the apparatus K3 to the channel., even 
if the apparatus K1 is to be connected to the channel in 
the broadcast connection mode to send out the data. 

30 the apparatus K1 cannot be connected to the channel. 
Furthermore, even if the apparatus K4 is to be connect- 
ed to the channel in the PtoP connection mode, the ap- 
paratus K4 cannot be connected to the channel. 
[0040] In this case, aslong as the PtoP connection 

35 mode channel connected between the apparatus K2 
and the apparatus K3 is not released, another apparatus 
cannot sends out the data to the channel. As described 
hereinbefore, in the case that the broadcast connection 
mode and the PtoP connection mode are both used, in 

40 some cases, the same inconven lence as in the case that 
all the electronic apparatus connected to the IEEE 1394 
standard digital bus use the same channel is caused. 
[0041] In the case of the broadcast connection mode 
channel, as described hereinabove, the data to be sup- 

45 plied to a receiving apparatus can be changed only by 
changing the transmission apparatus that sends out the 
data to the channel without any operation of the receiv- 
ing apparatus. On the other hand, in the case of data 
recording, because the channel is connected in the PtoP 

50 connection mode, the data to be supplied to the receiv- 
ing apparatus that is served as a recording apparatus 
cannot be changed not only by changing the sender 
transmission apparatus of the data. 
[0042] Furthermore, in the case that the communica- 

55 tion channel is allocated for each apparatus as de- 
scribed hereinabove, for exampl^e, when the data is 
transmitted and recorded through a channel that a user 
or a monitor apparatus such as a DTV is not aware of 
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as in the case of timer recording or reservation record- 
ing, the user is not aware of the information of the chan- 
nel through which the data is being transmitted. 
[0043] For example, in the case that a user sets timer 
recording because the user will go out but the user can- 
cels the going out and wants to view the program thai 
has been set to be recorded, in some cases the user 
cannot view immediately the program that is being re- 
corded because the user is not aware of the channel 
through which the data of the target program is trans- 
mitted. 

[0044] In view of the above, Illustrative embodiments 
of the present invention seek to eliminate the above- 
mentioned problem, and to provide an electronic appa- 
ratus and a connection mode setting method that are 
capable of structuring a convenient electronic apparatus 
network. 

SUMMARY OF THE INVENTION 

[0045] One aspect of the present invention provides 
an electronic apparatus connected to a digital bus that 
is capable of using first connection mode that forms a 
transmission line that always allows the data sent out to 
the digital bus newly to be transmitted and transmits the 
above-mentioned data sent out newly so as to be re- 
ceivable for any electronic apparatus connected to the 
above-mentioned digital bus, and that is capable of us- 
ing second connection mode that forms a transmission 
line that transmits the data between only the predeter- 
mined two electronic apparatus and does not accept the 
data sent out to the digital bus from other electronic ap- 
paratus, comprising: 

connection mode instruction means for accepting 
and holding the instruction input to instruct which 
connection mode of the above-mentioned first con- 
nection mode and the above-mentioned second 
connection mode is to be used to form the transmis- 
sion line; and 

connection control means for controlling to form a 
transmission line for transmitting the data between 
the above-mentioned electronic apparatus that 
communicate the data in the connection mode cor- 
responding to the above-mentioned instruction in- 
put held by the above-mentioned connection mode 
instruction means. According to the electronic ap- 
paratus, the connection mode used when the con- 
nection mode of the transmission line (channel) that 
has been already connected is changed or a trans- 
mission line is newly formed is set based on the in- 
struction entered by a user that has been accepted 
and held by the connection mode instruction 
means. Thereby, the connection mode correspond- 
ing to the instruction entered by a user is used for 
fomning the transmission line (channel) between the 
electronic apparatus, and a network that is capable 
of transmission of the data corresponding to the in- 



tention of the user is formed. 

[0046] A transmission line using method of the 
present Invention is a method for using a plurality of 

5 transmission lines of a digital bus that is capable of se- 
lecting any of a first connection mode and second con- 
nection mode for the above-mentioned plurality of trans- 
mission lines, wherein the above-mentioned first con- 
nection mode forms a transmission line that transmits 

10 the data sent out from one electronic apparatus so as 
to be receivable for all other electronic apparatus con- 
nected to the above-mentioned digital bus, the above- 
mentioned second connection mode forms a transmis- 
sion line that transmits the data between only predeter- 

15 mined two electronic apparatus and does not accept the 
data sent out from other electronic apparatus, the 
above-mentioned plurality of electronic apparatus con- 
nected to the above-mentioned digital bus are classified 
into the first receiving apparatus that receives the data 

20 mainly through the above-mentioned first connection 
mode transmission line and the second receiving appa- 
ratus that receives the data mainly through the above- 
mentioned second connection mode transmission line, 
some of the above-mentioned plurality of transmission 

25 lines are secured for the above-mentioned first connec- 
tion mode, and the residual transmission lines other 
than the transmission lines secured for the above-men- 
tioned first connection mode out of the above-men- 
tioned plurality of transmission lines are allocated to the 

30 above-mentioned second connection mode. According 
to the transmission line using method, for example, elec- 
tronic apparatus connected to the digital bus are classi- 
fied into the first receiving apparatus and the second re- 
ceiving apparatus by means of any one of electronic ap- 

35 paratus connected to the digital bus. Some of the plu- 
rality of transmission lines on the digital bus are secured 
for the first connection mode, and the residual transmis- 
sion lines other than the transmission lines secured for 
the first connection mode are allocated to the second 
connection mode. 

[0047] Thereby, It Is prevented that a transmission line 
of the first connection mode and a transmission line of 
the second connection mode are formed on the same 
transmission line. The first electronic apparatus and the 
45 second electronic apparatus can receive the data 
through different transmission lines, and a plurality of 
transmission lines of a digital bus can be utilized effi- 
ciently. 

[0048] These and other aspects of the Invention are 
50 specified in the claims to which attention is directed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0049] For a better understanding of the present in- 
55 vention, reference will now be made by way of example 
to the accompanying drawings in which: 
[0050] FIG. 1 is a block diagram for illustrating a mon- 
itor apparatus to which one embodiment of the informa- 



9 



EP1 102 435 A2 



10 



tion output apparatus in accordance with the present in- 
vention is applied. 

[0051] FIG. 2Aand FIG. 2B are diagrams for illustrat- 
ing an exemplary network formed by connecting the 
monitor apparatus shown in FIG. 1 and other electronic s 
apparatus. 

[0052] FIG. 3A and FIG. 3B are diagrams for describ- 
ing IPCR (input plug control register) and oPCR (output 

plug control register). 

[0053] FIG. 4A to FIG. 4D are diagrams for describing io 
the case in which a channel formed In the broadcast 
connection mode is changed to a channel formed in the 
PtoP connection mode. 

[0054] FIG. 5A and FIG. 5B are diagrams for describ- 
ing an exemplary connection table formed in the con- 
nection management memory of the monitor apparatus 
shown in FIG. 1 . 

[0055] FIG. 6A and FIG. 68 are diagrams for describ- 
ing an exemplary connection mode setting/changing 
screen. 20 
[0056] FIG. 7A and FIG. 78 are diagrams for describ- 
ing another exemplary connection mode setting/chang- 
ing screen. 

[0057] FIG. 8 is a flowchart for describing the connec- 
tion mode setting routine. 25 
[0058] FIG. 9A to FIG. 9D are diagrams for describing 
the case in which a channel formed in the broadcast 
connection mode to a channel formed in the PtoP con- 
nection mode. 

[0059] FIG. 1 0A to FIG. 1 0C are diagrams for describ- 50 
Ing the broadcast connection mode. 
[0060] FIG. 11Ato FIG. 11 D are diagrams for describ- 
ing the PtoP connection mode. 

[0061] FIG. 12 is a diagram for illustrating a home net- 
work system to which an embodiment of an Information 35 
transmission system in accordance with the present in- 
vention is applied. 

[0062] FIG. 13 is a block diagram for illustrating an 
IRD to which an embodiment of an electronic apparatus 
in accordance with the present Invention Is applied. 40 
[0063] FIG. 1 4 Is a block diagram for Illustrating a DTV 
to which an embodiment of an electronic apparatus in 
accordance with the present invention Is applied. 
[0064] FIG. 15 is a block diagram for Illustrating a 
DVTR to which an embodiment of an electronic appa- 45 
ratus in accordance with the present invention is ap- 
plied. 

[0065] FIG. 1 6 Is a diagram for describing the broad- 
cast connection mode and the use of oPCR and IPCR. 
[0066] FIG. 17 is a diagram for describing the PtoP so 
connection mode and the use of oPCR and IPCR. 
[0067] FIG. 18 Is a diagram for describing the alloca- 
tion of a channel for the broadcast connection to a mon- 
itor apparatus. 

[0068] FIG. 19 is a diagram for describing the alloca- 55 
tion of a channel for the broadcast connection to a mon- 
itor apparatus. 

[0069] FIG. 20 is a flowchart for describing a routine 



for calegorizing the apparatus and allocating the chan- 
nel attribute. 

[0070] FIG. 21 is a flowchart for describing a routine 
implemented In playing back output operation when the 
data is sent out. 

[0071] FIG. 22A and FIG. 228 are diagrams for de- 
scribing the processing for playback output in detail. 
[0072] FIG. 23A and FIG. 238 are diagrams for de- 
scribing the processing for playback output in detail. 
[0073] FIG. 24 is a flowchart for describing a routine 
for recording. 

[0074] FIG. 25A to FIG. 25C are diagrams for describ- 
ing the processing for recording in detail. 
[0075] FIG. 26A to FIG. 26D are diagrams for describ- 
ing the processing for recording in detail. 
[0076] FIG. 27 is a flowchart for describing a routine 
for implementing the viewing recording function. 
[0077] FIG. 28A to FIG. 28C are diagrams for describ- 
ing the processing for performing the viewing recording 
function. 

[0078] FIG. 29 A to FIG. 29D are diagrams for describ- 
ing thechanne, ^nnection for the case in which the tim- 
er recording function of the IRD 1 Is used. 
[0079] FIG. 30A to FIG. 30C are diagrams for describ- 
ing the channel connection for the case in which the de- 
coding function of the IRD 1 Is used. 
[0080] FIG. 31 A to FIG. 31 E are diagrams for describ- 
ing the channel connection for the case in which a plu- 
rality of monitor apparatus are connected. 
[0081] FIG. 32A and FIG. 328 are diagrams for de- 
scnoing the channel connection Immediately after the 
power source is supplied to electronic apparatus of the 
home network system. 

[0082] FIG. 33 Is a diagram for describing the PtoP 
connection mode channel connected between one 
transmission apparatus and a plurality of receiving ap- 
paratus. 

[0083] FIG. 34 is a diagram for describing the conven- 
tional channel connection for the case in which the I EEE 
1 394 standard digital Interface Is used. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0084] At first, an embodiment of an electronic appa- 
ratus and a connection mode setting method for solving 
the problem that a user cannot transmit the data as de- 
sired in the case that a plurality of electronic apparatus 
provided with the above-mentioned IEEE 1394 standard 
digital Interface are connected to a digital bus to form a 
network will be described hereinafter 
[0085] FIG.. 1 is a bock diagram for illustrating an il- 
lustrative embodiment of a monitor apparatus 1 to which 
an electronic apparatus in accordance with the present 
invention is applied. FIG. 2A and FIG. 2B are diagrams 
for describing one example of a digital AV apparatus net- 
work in home structured by connecting a plurality of 
electronic apparatus having an IEEE 1 394 standard dig- 
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ital Interface. 

[0086] In detail, in the present embodiment, a monitor 
apparatus 1 , each of an IRD 2, a DVTR 3, and a DVTR 
4 is provided with an IEEE 1394 standard digital inter- 
face (lEC 61883-1 standardized standard is applied), 
and form (connection) a transmission line (channel) with 
electronic apparatus connected lo the same digital bus 
in any one of the broadcast connection mode and PtoP 
connection mode. 

[0087] At first, before the structure and the operation 
of the monitor apparatus 1 of the present embodiment 
is described, an example of a digital AV apparatus net- 
work to be formed in the present embodiment will be 
described. The digital AV apparatus network formed in 
the present embodiment is formed by connecting the 
monitor apparatus 1 , IRD 2, DVTR 3, and DVTR 4 in the 
form of the daisy chain connection in the same manner 
as In the case of the digital AV apparatus network de- 
scribed with respect to FIG. 10A to FIG. IOC and FIG. 
11Ato FIG 10D. 

[0088] In the present embodiment, the monitor appa- 
ratus 1 is an apparatus to which an illustrative electronic 
apparatus in accordance with the present invention is 
applied as described hereinabove, provided with digital 
Input/output terminals Idl and 1 d2, receives supply of the 
digital video signal from the IRD 2, DVTR 3, and DVTR 
4, and displays an image corresponding to the supplied 
digital video signal on a screen of a display element (dis- 
play) of this apparatus as described hereinafter out of 
electronic apparatus that constitute the electronic appa- 
ratus network as shown in FIG 2A. 
[0089] In the present embodiment, the IRD 2 is a re- 
ceiver for receiving digital broadcast, and in the present 
embodiment, the IRD 2 receives the digital television 
broadcast that is formed by multiplexing a plurality of 
MPEG-encoded television programs. The IRD 2 sends 
out the received and tuned digital broadcast signal as it 
is through the digital input/output terminal 2d, and sup- 
plies it to a recording apparatus such as a VTR having 
a built-in camera or DVD recording/reproducing appa- 
ratus or an electronic apparatus such as the monitor ap- 
paratus 1 of the present embodiment. 
[0090] The DVTR 3 is provided with digital input/out- 
put terminals 3d1 and 3d2, and the DVTR 4 is provided 
with digital input/output terminals 4d1 and 4d2. Each of 
the DVTR 3 and the DVTR 4 records the digital data 
such as digital video signal and digital audio signal sup- 
plied through the digital input/output terminal of the ap- 
paratus, or convert the analog signal supplied through 
an analog input terminal of the apparatus not shown in 
the drawing and compresses and records it on a video 
tape. 

[0091] Furthermore, each of the DVTR 3 and the 
DVTR 4 reads out the digital data recorded on a video 
tape mounted on the apparatus and sends it out through 
the digital input/output terminal, In other words, each of 
the DVTR 3 and the. DVTR 4 is provided with recording 
function for recording the digital data supplied to the ap- 
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paratus on a video tape and provided with playback 
function for playing back the digital data recorded in a 
video tape. 

[0092] In the present embodiment, as shown in FIG. 
5 2A, the digital input/output terminal 2d is connected with 
the digital input/output terminal Idl of the monitor appa- 
ratus 1 , and the inpul/oulpul terminal Id2 of Ihe monitor 
apparatus 1 is connected to the digital input/output ter- 
minal 3d1 of the DVTR 3. Furthermore, the digital input 

10 output terminal 3d2 is connected to the digital input/out- 
put terminal 4d1 of the DVTR 4. The electronic appara- 
tus are connected each other as described hereinabove 
to structure the digital AV apparatus network of the 
present embodiment. 

15 [0093] As described hereinabove, the electronic ap- 
paratus are connected In the form of daisy chain con- 
nection in the present embodiment, this structure is 
equivalent to the case in which all the electronic appa- 
ratus are connected to one digital bus 5 as shown in 

20 FIG. 2B, the monitor apparatus 1 can receive the data 
not only from the IRD 2 and DVTR 3 connected directly 
to this apparatus but also from the DVTR 4. 
[0094] As a matter of course, the same is true for other 
electronic apparatus, for example, the data sent out 

25 from the IRD 2 is supplied to the DVTR 3 or DVTR 4, or 
the digital data can be communicated between the 
DVTR 3 and the DVTR 4. 

[0095] As described hereinbefore, in the present em- 
bodiment, when a channel is fomried between electronic 

30 apparatus, whether the channel is formed in the broad- 
cast connection mode or in the PtoP connection mode 
is determined according to the predetermined condition 
in the electronic apparatus. In the electronic apparatus 
of the present embodiment, the broadcast connection 

35 mode and the PtoP connection mode are selectively 
used as described herein under. 

[0096] In detail, in the present embodiment, the mon- 
itor apparatus 1 receives the digital data such as the 
digital video signal from another electronic apparatus as 
described hereinabove, and structured so as to receive 
the supply of the digital data through a channel formed 
in the broadcast connection mode always. In other 
. words, the monitor apparatus 1 forms the broadcast-in 
connection to a channel through which the digital data 

45 is transmitted from the target electronic apparatus. 
[0097] The IRD 2 that sends out the digital broadcast 
signal received by this apparatus as described herein- 
above transmits the digital data to a channel formed in 
the broadcast connection mode usually. In other words, 

50 the IRD 2 usually forms broadcast-out connection to a 
channel for transmitting the digital data and transmits 
the digital data. 

[0098] However, It Is possible that the IRD 2 fomns a 
channel In the PtoP connection mode between this ap- 
55 paratus and the recording apparatus in response to, for 
example, a request from the so-called recording appa- 
ratus such as recording apparatus or recording/repro- 
ducing apparatus of DVTR or DVD and transmits the 



7 



13 



EP1 102 435 A2 



14 



digital data through the channel. 

[0099] Furthermore, each of the DVTR 3 and the 
DVTR 4 Is provided with recording function and play- 
back function as described hereinabove. When record- 
ing processing Is performed by this apparatus, a chan- 
nel is formed in the PloP connection mode between this 
apparatus and an electronic apparatus that sends out 
the digital data, and this apparatus can receive supply 
of the digital data through the channel fornied In the 
PtoP connection mode. 

[0100] Furthermore, each of the DVTR 3 and the 
DVTR 4 forms a channel in the PtoP connection mode 
between the recording apparatus and this apparatus in 
response to, for example, a so-called recording appara- 
tus such as recordingapparatusorrecording/reproducln- 
gapparatus of DVTR or DVD that is to be a receiver of 
the digital data, and transmits the digital data through 
the channel. 

[0101] Furthermore, each of the DVTR 3 and the 
DVTR 4 transmits the digital data to a broadcast-con- 
nected channel excepting the case In which a channel 
is formed in the PtoP connection mode in response to 
a request from, for example, a recording apparatus. In 
other words, when each of the DVTR 3 and the DVTR 
4 supplies the digital data to an electronic apparatus 
such as monitor apparatus 1 , each of the DVTR 3 and 
the DVTR 4 forms broadcast-out connection to a chan- 
nel for transmitting the digital data and transmits the dig- 
ital data. 

[0102] In the present embodiment, the data commu- 
nication performed through a channel formed in the 
broadcast connection mode or the PtoP connection 
mode Is controlled by means of an output plug control 
register (simply referred to as oPCR hereinafter) provid- 
ed on, for example, an IEEE 1394 interface (l/F) circuit 
portion of each electronic apparatus and input plug con- 
trol register (simply referred to as iPCR hereinafter). 
[0103] In other words, each of the monitor apparatus 
1 , IRD 2, DVTR 3, and DVTR 4 is provided with an IEEE 
1394 l/F circuit for transmitting the digital data such as 
the control data or the target digital video signal through 
an IEEE 1394 standard digital bus. As described here- 
inafter, the IEEE 1394 l/F circuit of each electronic ap- 
paratus has the same structure as the IEEE 1394 l/F 
circuit 1 2 of the monitor apparatus 1 of the present em- 
bodiment shown in FIG. 1 , and has an iPCR for control- 
ling the connection mode. 

[0104] FIG. 3A and FIG. 3B are conceptual diagrams 
for describing oPCR and iPCR of the IEEE 1394 l/F cir- 
cuit of an electronic apparatus such as the monitor ap- 
paratus 1, IRD 2, DVTR 3, and DVTR 4 connected 
through an IEEE 1394 standard digital bus. The iPCR 
and oPCR are defined for every channel In the IEEE 
1394 l/F circuit of each electronic apparatus as shown 
in FIG. 3A and FIG 3B. In the present embodiment, the 
IPCR and oPCR for every channel is cleared (initialized) 
at the initial state. 

[0105] In the present embodiment, In the case of an 



IEEE 1394 standard digital interface, total 64 channels 
from channel 0 to channel 63 are prepared. Depending 
on which channel Is used between electronic apparatus 
selectively from among the 64 channels, in detail, de- 

5 pending on which channel is used between electronic 
apparatus in the broadcast connection mode or be- 
tween electronic apparatus in the PloP connection 
mode, the channel is formed (connection) between the 
electronic apparatus. 

10 [01 06] The digital data is transmitted in the form of the 
packet data through the channel. Therefore, the IPCR 
and oPCR of the IEEE 1394 l/F circuit of each electronic 
apparatus are given 64 channels. . 
[0107] In the case that the data is communicated 

15 through a channel formed in the broadcast connection 
mode between electronic apparatus in the present em- 
bodiment, an electronic apparatus (output apparatus) 
that generates the digital data selects a channel for 
transmitting the digital data by means of the IEEE 1 394 

20 l/F circuit of this apparatus and sets the. oPCR value cor- 
responding to the channel to 0. As described herein- 
above, the output apparatus forms broadcast-out con- 
nection to the selected channel. 

[0108] Furthermore, in the present embodiment, as 
25 shown In FIG. 3A, in the case that an electronic appa- 
ratus (input apparatus) (receiving apparatus) that re- 
ceives the digital data transmitted from the output appa- 
ratus forms broadcast-In connection to a channel that 
transmits the digital data generated from the target out- 
30 put apparatus, a channel used for transmitting the digital 
data supplied from the target output apparatus is detect- 
ed In the IEEE 1394 l/F circuit of the input apparatus. 
Then, out of the registers of this apparatus, the value of 
IPCR corresponding to the detected channel Is set to 0. 
35 [0109] Thereby, as shown in FIG. 3A, the channel is 
formed between the input apparatus and the outD.Jt ap- 
paratus in the broadcast connection mode. In tre . o.:e 
of the example shown in FIG. 3A, the output appa. 3i us 
and the input apparatus are connected In the broaoi.ast 
^0 connection through the channel having the channe* No. 
1 , and the data is transmitted from the output apparatus 
to the input apparatus through the channel. 
[01 1 0] On the other hand, in the case of the PtoP con- 
nection, a channel Is formed between the Input appara- 
'*5 tus and the output apparatus in response to a request 
from the input apparatus to the output apparatus. Also 
In the case of the PtoP connection, In the same rnanner 
as described in the case of the broadcast connection 
mode with respect to FIG. 3A, the connection Is man- 
so^ aged by means of iPCR and oPCR defined every chan- 
. nel for a register of the IEEE 1394 l/F circuit of the input 
apparatus and the output apparatus. 
[0111] In detail, in the present embodiment, in the 
case that a channel is formed in the PtoP connection 
55 mode, as shown in FIG. 3B, the value of oPCR corre- 
sponding to the channel used for transmitting the data 
is set to 1 in the IEEE 1394 l/F circuit of the output ap- 
paratus, and the value of iPCR corresponding to the 
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channel used for transmitting the data is set to 1 In the 
IEEE 1394 l/F circuit of the Input apparatus. 
[0112] Thereby, as shown in FIG. 3B, the channel Is 
formed between the output apparatus and the input ap- 
paratus in the PloP connection mode. In the example 
shown in FIG. 3B, the output apparatus and the Input 
apparatus are connected in the PloP connection 
through the channel having the channel No. 2, and the 
data is transmitted from the output apparatus to the input 
apparatus through the channel. 

[01 1 3] As described hereinabove, which channel Is to 
be used for data transmission, and which of the broad- 
cast connection mode and the PtoP connection mode 
is used for forming the channel are determined depend- 
ing on the state of oPCR and iPCR of the output appa- 
ratus and the input apparatus. 

[0114] Next, the structure of the monitor apparatus 1 
of the present embodiment will be described with refer- 
ence to FIG. 1 . In the present embodiment, the monitor 
apparatus 1 receives supply of the digital data through 
a channel formed in the broadcast connection mode al- 
ways as described hereinbefore. For example, in the 
case that the digital data Is received from the 1 RD 2, the 
monitor apparatus 1 operates as described herein un- 
der. 

[0115] A user of the monitor apparatus 1 turns on the 

power source to supply the power to the monitor appa- 
ratus 1 at first, and operates a remote commander (re- 
mote operation apparatus) 40 of the monitor apparatus 
1 and instructs to the monitor apparatus 1 to receive the 
digital data to be transmitted from the IRD2. The instruc- 
tion Is sent out from the remote commander 40, for ex- 
ample, as an Infrared remote control signal, received by 
the remote control signal receiving unit 31 , and supplied 
to the control unit 20. 

[01 1 6] The control unit 20 is a micro-computer provid- 
ed with a CPU 21 , ROM 22, and RAM 23 as shown In 
FIG. 1 , and controls every unit of the monitor apparatus 
1. The control unit 20 supplies a control signal to the 
IEEE 1394 l/F circuit 12 so as to form a channel of the 
broadcast-in connection for transmission of the digital 
data to be transmitted from the IRD 2 in response to the 
instruction given by the user who has entered it by use 
of the remote commander 40. 

[0117J The IEEE 1394 l/F circuiti 2 detects the digital 
data transniitted from the IRD 2 out of the digital data 

(packet data) supplied through the digital input/output 
terminal 1d1 or digital input/output terminal 1d2 corre- 
sponding to the control signal supplied from the control 
unit 20, and forms connection of the broadcast-in con- 
nection to the channel through which the detected digital 
data has been transmitted. 

[0118] In the case of the broadcast-in connection, as 
described hereinabove with respect to FIG. 3A, in the 
IEEE 1394 l/F circuit 12 of the monitor apparatus 1 , the 
value of iPCR corresponding to the channel through 
which the digital data is transmitted from the IRD 2 in 
the register 1 2R of the IE EE 1 394 l/F circuit 1 2 is set to 0. 



[01 1 9] As described hereinabove, the data is commu- 
nicated between electronic apparatus by means of 
packet system In the case of the IEEE 1394 standard 
digital interface. The header of a packet includes the 
5 source ID that instructs the channel number and the type 
of a receiving electronic apparatus on the IEEE 1394 
standard digital interface. 

[0120] The IEEE 1394 l/F circuit 12 of the monitor ap- 
paratus 1 discriminates the channel of the packet trans- 
10 mitted from the IRD 2 based on the header information 
of the packet supplied to this apparatus through the dig- 
ital input/output terminal, forms broadcast-in connection 
to the channel, and receives the digital data transmitted 
from the IRD 2. 

15 [0121] On the other hand, the user enters a channel 
selection Instruction for selecting the digital broadcast 
signal of the target broadcast station to the IRD 2 after 
the user turns on the power source, the IRD 2 thereby 
selects and receives the target digital broadcast signal, 

20 and converts the digital broadcast signal to packet in the 
IEEE 1 394 l/F circuit of this apparatus not shown in the 
drawing. The IRD 2 forms the broadcast-out connection 
to the predetermined channel on the IEEE 1394 stand- 
ard digital interface and sends out the digital packet da- 

25 ta. 

[0122] When the broadcast-out connection Is formed, 

as described hereinbefore with respect to FIG. 3A, the 
value of oPCR corresponding to the channel selected 
to send out the data of the register of the IEEE 1394 1/ 
30 F circuit of this apparatus Is set to 0 in the IEEE 1394 1/ 
F circuit of the IRD 2. 

[0123] The channel is formed in the broadcast con- 
nection mode between the IRD 2 and the monitor appa- 
ratus 1 , and the digital data such as the digital video 

35 signal is supplied from the IRD 2 to the monitor appara- 
tus 1 through the channel formed as described herein- 
above. The digital data supplied to the monitor appara- 
tus 1 is taken in by the IEEE 1394 l/F circuit as shown 
In FIG. 1 , and supplied to a demultiplexer 13. 

40 [0124] The IEEE 1394 l/F circuit 12 extracts, for ex- 
ample, the information on the sender electronic appara- 
tus or the control information added to the header of the 
packet from the packet that is addressed to this appa- 
ratus, and supplies the information to the control unit 20. 

^5 [0125] In the case that the supplied digital data is the 
multiplexed information of a plurality of broadcast pro- 
• grams or EPG (electronic program table), the demulti- 
plexer 13 extracts a broadcast program or EPG corre- 
sponding to the instruction from the user based on the 

50 : control signal supplied from the control unit 20 corre- 
= spending to the selection instruction input entered by the 
user, and supplies It to a MPEG decoder 14. 
[0126] The MEG decoder 14 compresses/expands 
(MPEG decode) the digital data such as a broadcast 

55 program supplied to the MPEG decoder 14 to restore 
the uncompressed-digital data, and supplies the re- 
stored digital data to a D/A conversion unit 1 5. The D/A 
conversion unit 15 converts the digital data supplied to 
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the D/A conversion unit 15, namely the digital video sig- 
nal In the present ennbodiment, to the analog signal, and 
supplies the analog signal to a superimposition circuit 
16. 

[0127] The superimposition circuit 16 receives the 
display data (OSD data) generated by means of an OSD 
(On Screen Display) generation circuit 1 7. The OSD da- 
ta forms various display information for displaying with 
superimposition on the picture corresponding to the dig- 
ital video signal supplied to the monitor apparatus 1 . 
[0128] The OSD generation circuit 17 forms, for ex- 
ample, the channel number displayed when the channel 
is called, the sound volume barfor Instructing the sound 
volume displayed when the sound volume is adjusted, 
or the display information such as various messages. 
The OSD generation circuit 1 7 receives supply of the 
Information for generating the OSD information from the 
control unit 20. and generates the OSD data. 
[0129] The superimposition circuit 16 superimposes 
the OSD message (display Information) corresponding 
to the OSD data supplied from the OSD generation cir- 
cuit 17 on the video signal supplied from the D/A con- 
version circuit 1 5, and supplies the video signal on which 
the OSD message has been superimposed to a display 
circuit 1 8. The display circuit 18 forms the signal to be 
supplied to the display element from the video signal 
supplied to the display circuit 18. The signal formed 
therein is supplied to the display element such as a cath- 
ode ray tube of the monitor apparatus 1 , and a picture 
corresponding to the digital video signal supplied from 
the IRD 2 Is displayed on the display screen G. 
[0130] In the case that a channel Is formed in the 
broadcast connection mode, when another electronic 
apparatus tries to transmit the data Interruptedly to the 
IEEE 1394 standard digital bus while the data Is being 
communicated through the channel, the data sending 
out from the electronic apparatus that has sent out the 
data previously is stopped and the data from the elec- 
tronic apparatus that tries to transmit the data interrupt- 
edly is supplied to the input apparatus. In other words, 
the output apparatus is switched automatically. 
[0131] Such automatic switching Is convenient be- 
cause the output apparatus is switched to the input ap- 
paratus without any complex operation as described 
hereinbefore. However, In some cases, the output ap- 
paratus (data sender electronic apparatus) is switched 
undesirably though the user does not want to switch the 
output apparatus. FIG. 4A to FIG. 4D are diagrams for 
describing the inconvenience that likely occurs while a 
channel is being formed in the broadcast connection 
mode. 

[01 32] As described hereinbefore with respect to FIG, 
2A and FIG. 2B and as shown in FIG. 4A, in the present 
embodiment, the monitor apparatus 1 , IRD 2, DVTR 3, 
and DVTR 4 are connected to a digital bus to form a 
network of digital electronic apparatus. In the network 
of the digital electronic apparatus, the user operates the 
monitor apparatus 1 and IRD 2 to form the broadcast. 



connection between the monitor apparatus 1 and IRD 
2, and the digital video signal is thereby supplied from 
the I RD 2 to the monitor apparatus 1 . 
[0133] As described hereinabove, while the digital 

5 video signal is being supplied from the IRD 2 to the mon- 
ilor apparatus 1 through a broadcast connected chan- 
nel, a user activates erroneously the playback function 
of the DVTR 3, as the result, the digital video signal re- 
corded in a video tape mounted on the DVTR 3 is just 

10 read out and supplied to the digital bus. 

[0134] In this case, an instruction is sent out to the 
DVTR 3 and IRD 2 so as to stop the output of the digital 
video signal, and the output of the digital video signal 
from the IRD 2 is stopped correspondingly. In this case, 

15 oPCR of the register of the IEEE 1394 l/F circuit of the 
IRD 2 is cleared and the value of iPCR of the monitor 
apparatus 1 is also cleared. 

[0135] Then, the DVTR 3 sets the value of oPCR of 
the channel that sends out the digital video signal from 

20 this apparatus out of the registers of the IEEE 1394 l/F 
circuit of this apparatus to be 0. Furthermore, the mon- 
itor apparatus 1 sets the value of IPCR of the register of 
the IEEE 1394 l/F circuit 12 corresponding to the chan- 
nel through which the digital video signal is transmitted 

25 from the DVTR 3 to be 0. 

[0136] As the result, a channel is formed undesirably 
in the broadcast connection mode between the DVTR 3 
and the monitor apparatus 1, the digital video signal 
transmitted from the DVTR 3 is supplied to the monitor 

30 apparatus and displayed on the screen of the display 
element of the monitor apparatus 1 undesirably though 
the user want to display the digital video signal transmit- 
ted from the IRD 2 on the screen of the display element 
of the monitor apparatus 1 . 

35 [0137] Therefore, it is required for the user to operate 
or instruct the IRD 2 to send out the target digital televi- 
sion broadcast again in order to supply the digital data 
transmitted from the IRD 2 to the monitor apparatus 1 
again. In this case, the user cannot see the picture cor- 

40 responding to the digital video signal to be transmitted 
from the IRD 2 by means of the monitor apparatus 1 until 
supply of the digital video signal from the IRD 2 to the 
monitor apparatus 1 Is resumed again. As the result, the 
user can mis the information to be seen. 

45 [0138] To solve the above-mentioned problem, in the 
monitor apparatus 1 of the present embodiment, as 
shown In FIG. 4D, usually the broadcast connection be- 
tween the monitor apparatus 1 and the IRD 2 can be 
changed to the PtoP connection based on the instruc- 

50 tion input to be entered by a user. For changing the con- 
nection mode, iPGR of the register 12R of the IEEE 1394 ■ 
l/F circuit 12 of the monitor apparatus 1 and oPCR of 
the register of the IEEE 1394 l/F circuit of the target ap- 
paratus (the I RD 2 in the present example) are changed. 

55 [01 39] As described hereinabove, the broadcast con- 
nection between electronic apparatus that is formed in 
normal condition is changed to the PtoP connection in 
response to an instruction entered by the user so that 
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another electronic apparatus cannot interrupt the con- 
nection, and so that the sender electronic apparatus 
(output apparatus) of the digital video signal will not be 
changed against the user's intention. 
[0140] Furthermore, as described herein under, the 5 
monitor apparatus 1 of the present embodiment delects 
' the Information of another electronic apparatus of the 
network to which this apparatus is connected by means 
of the function of the IEEE 1394 standard digital inter- 
face, and displays the detected information on the io 
screen of the display element of the monitor apparatus 
1 to inform the information of the user. Thereby, the user 
can select the connection mode between the garget 
electronic apparatus simply and correctly. 
[0141] For example, when the connection table, that 15 
will be described hereinafter, is not generated in the con- 
nection management memory after the power source is 
turned on, the control unit 20 of the monitor apparatus 
unit 20 of the monitor apparatus 1 of the present em- 
bodiment controls the IEEE 1394 l/F circuit 12 so as to 20 
inquire of all the electronic apparatus that are capable 
of fomning a channel with the monitor apparatus 1 
through the IEEE 1394 standard digital bus, and recog- 
nizes these electronic apparatus. 

[01 42] In the present embodiment, the monitor appa- 25 
ratus inquires about the SDD (Self Describing Devices) 
infonnation defined by the IEEE 1394 standard digital 
interface of the electronic apparatus to thereby specify 
the type of the electronic apparatus. The SDD informa- 
tion Includes various information such as the name of 30 
the maker (company name), merchandise category, and 
type of the apparatus. 

[01 43] Furthermore, when a channel between this ap- 
paratus, namely the monitor apparatus 1 , and another 
electronic apparatus Is formed, the monitor apparatus 1 35 
Inquires which of the broadcast connection mode and 
the PtoP connection mode is used for forming the chan- 
nel to thereby recognize the channel connection mode 
between the monitor apparatus 1 and another electronic 
apparatus. 40 
[0144] The information detected by inquiring through 
the IEEE 1394 l/F circuit as described hereinabove is 
supplied to the control unit and managed by means of 
the control unit 20. In the present embodiment, for ex- 
ample, the merchandize category information is extract- 45 
ed out of the SDD information transmitted from electron- 
ic apparatus in response to the inquiry, and supplied to 
the control unit 20 from the IEEE 1394 l/F circuit 12 as 
the information to be used for specifying the electronic 
apparatus. so 
[0145] As described hereinabove, the monitor appa- 
ratus 1 can recognizes the electronic apparatus that can 
serve as a output apparatus for supplying the digital data 
to the monitor apparatus 1 based on the information 
such as SDD information supplied from electronic ap- 55 
paratus connected to the network, and can recognize 
the connection mode to be applied when a channel is 
formed between the monitor apparatus 1 and the elec- 



tronic apparatus. 

[0146J Furthermore, In the present embodiment, the 
control unit 20 of the monitor apparatus 1 controls the 
IEEE 1394 l/F circuit 12 to inquire for the value of iPCR 
and oPCR of each channel of the register of the IEEE 
1394 l/F circuit of each electronic apparatus of all the 
electronic apparatus that are capable of forming a chan- 
nel between the electronic apparatus and the monitor 
apparatus 1 through the IEEE 1394 standard digital bus. 
[0147] ThelEEE 1394 l/F circuit 12 of the monitor ap- 
paratus 1 detects IPCR and oPCR of each channel 
transmitted from the IRD 2, DVTR 3, and DVTR 4 in re- 
sponse to the inquiry, and supplies the detected iPCR 
and oPCR to the control unit 20. Also, the IEEE 1394 1/ 
F circuit 1 2 of the monitor apparatus 1 supplies the value 
of IPCR and oPCR of each channel of the register of this 
apparatus to the control unit 20. 

[01 48] Thereby, when there is an electronic apparatus 
that forms a channel between this apparatus and the 
monitor apparatus 1, the monitor apparatus 1 can rec- 
ognize what electronic apparatus forms the channel be- 
tween it and the monitor apparatus 1 and which type 
channel connection is formed based on the iPCR and 
oPCR of each channel of the electronic apparatus and 
the IPCR and oPCR of each channel of the monitor ap- 
paratus 1 . 

[0149] The control unit 20 of the monitor apparatus 1 
forms a connection table in the connection management 
memory 24 based on the SDD information of electronic 
apparatus supplied from the lEE E 1 394 l/F circuit 1 2 and 
iPCR and oPCR Information In the present embodiment. 
The connection management memory 24 is a so-called 
non-volatile memory, and the recorded information will 
not be deleted even though the power source of the 
monitor apparatus 1 is shutdown. 

[0150] FIG. 5A and FIG. 5B are diagrarns for describ- 
ing the connection table fomned in the connection man- 
agement memory 24 of the monitor apparatus 1 . As 
shown in FIG. 5A and FIG. SB, the connection state 
management table includes the infonnation for Instruct- 
ing the electronic apparatus that can serve as the output 
apparatus for supplying the digital video signal to the 
monitor apparatus 1 by forming a channel between the 
apparatus and the monitor apparatus 1 , and the infor- 
mation for Instructing the connection mode that is 
formed between the monitor apparatus 1 and the elec- 
tronic apparatus when it is formed. The Information for 
instructing the electronic apparatus that is served as an 
output apparatus Is the merchandize category informa- 
tion extracted from the SDD information transmitted 
from electronic apparatus through the IEEE 1 394 stand- 
ard digital bus as described hereinabove in the present 
embodiment. 

[01 51 ] Furthermore, the information for instructing the 
connection mode to this apparatus is the connection 
mode recognized based on the iPCR and oPCR of each 
channel of the register 12R of the IEEE 1394 l/F circuit 
12 of this apparatus, namely the monitor apparatus 1 , 



11 



21 



EP1 102 435 A2 



22 



and the iPCR-and oPCR of each channel supplied from 
electronic apparatus through the IEEE 1394 standard 
digital bus in the present embodiment. 
[0152] In other words, in the present embodiment, a 
channel is f onned In the broadcast connection mode be- 
tween the monitor apparatus and the IRD 2 as shown in 
FIG. 4B, and the digital video signal is supplied from the 
IRD 2 to the monitor apparatus 1 through the channel. 
In this case, because the iPCR of the channel n of the 
register of the monitor apparatus 1 and the oPCR of the 
channel n of the register of the IRD 2 are both 0, the 
connection is recognized to bo formed In the broadcast 
connection mode. 

[0153] Therefore, in the present embodiment, as 
shown in FIG. 5A, the field of the connection mode to 
this apparatus of the IRD field shows the broadcast con- 
nection, and the fact that a channel has been formed 
already in the broadcast connection mode between this 
apparatus, namely the monitor apparatus 1, and the IRD 
2 Is managed. 

[01 54] Differently from the above-mentioned example 
in which the information for instructing the channel con- 
nection mode formed actually is stored in the connection 
table, another method may be employed, In which the 
connection mode employed when a channel is formed 
between the monitor apparatus 1 and another electronic 
apparatus is updated in the field of connection mode to 
the this apparatus based on the information, that is the 
information stored previously in the monitor apparatus 
1, for instructing the connection mode for forming a 
channel between the monitor apparatus 1 and another 
electronic apparatus connected to the digital bus. 
[0155] Furthermore, In the case that a channel has 
been formed actually, the actual connection mode Is up- 
dated In the field of connection mode to this apparatus, 
and the connection mode based on the Information 
stored in the monitor apparatus 1 may be updated in the 
field of the connection mode to this apparatus of the field 
of an electronic apparatus to which another channel Is 
not formed as described hereinabove. 
[0156] Theinfomnation in the field of connection mode 
to this apparatus out of the information in the connection 
table can be changed as shown in FIG. 5B, and in the 
case that a channel Is not formed, the information of the 
field of connection mode to this apparatus can be pre- 
viously set for using as the information to instruct the i 
connection mode when a channel is to-be fomned newly 
as described hereinafter. 

[0157] In FIG. 5A and FIG. SB, DVTR No. 1 corre- 
sponds to the DVTR 3.. and DVTR No. 2 corresponds to 
the DVTR 4. Because two DVTR's are connected to the 
network of the present embodiment, the expression 
such as No. 1 and No. 2 is used for easy discrimination 
for a user in the present embodiment. 
[01 58] In the present embodiment, when a user oper- 
ates the remote commander 40 of the monitor apparatus 
1 to enter an instruction so as to display a connection 
mode setting screen, the control unit 20 displays the 



connection mode setting screen on the display screen 
of the display element of the monitor apparatus 1 based 
on the information of the connection table formed in the 
connection management memory 24. 
5 [0159] FIG. 6A and FIG. 66 are diagrams for describ- 
ing an exemplary connection mode setting screen dis- 
played on the display screen of the display element of 
the monitor apparatus 1 in the present embodiment. The 
connection mode setting screen shown in FIG. 6A and 
10 FIG. 6B show the current connection of the network with 
regarding the monitor apparatus 1 as the input appara- 
tus that receives supply of the digital data, and Is used 
when the connection mode of a channel that has been 
already formed is to be changed or the connection mode 
IS is to be set to form a channel. 

[0160] The control unit 20 supplies the Information of 
the connection table formed in the connection manage- 
ment memory 24 and other necessary information to the 
, OSD generation circuit 17 when the control unit 20 re- 
20 ceives a display instruction of connection mode setting 
screen from a user by use of the remote commander 40 
and the remote control signal receiving unit 31. The 
OSD generation circuit 17 forms the OSD information 
for displaying the connection changing screen of the 
25 connection mode shown in FIG. 6A and FIG. 6B based 
on the information supplied from the control unit 20 and 
supplies it to the superimposition circuit 1 6, and the con- 
nection mode setting screen shown in FIG. 6A and FIG. 
6B is thereby displayed on the display screen G of the 
30 display element of the monitor apparatus 1 . 

[0161] The connection mode setting screen Includes 
a menu MNU on which an item for instructing the broad- 
cast connection mode "Broadcast" and an item for In- 
structing the PtoP connection mode "PtoP" are dls- 
35 played as the item that Is selectable for setting change 
of the connection mode between the monitoring appa- 
ratus 1 and an electronic apparatus that can be the out- 
put apparatus for supplying the digital video signal to the 
monitor apparatus 1 . 
40 [0162] The menu MNU is displayed correspondingly 
to electronic apparatus names displayed on the connec- 
tion mode setting screen as shown in FIG. 6A and FIG. 
6B: and, for example, an upward arrow key or downward 
arrow key of the remote commander 40 is operated to 
45 display the menu MNU for every electronic apparatus 
I that fonns a channel between the electronic apparatus 
and the monitor apparatus 1 and can be the output ap- 
paratus, and the connection mode may be set or the 
connection mode that has been already set may be 
50 changed. 

[0163] At that time, in the present embodiment, when 
' a channel has been formed already, the Item "Broad- 
cast" or the item "PtoP" is displayed in a mode different 
from the nomial mode, for example, inverse mode. In 
55 the case that the item "Broadcast" or the Item "PtoP" is 
displayed in a mode different from the normal mode, for 
example, inverse mode, a user can be aware that a 
channel has been formed in the connection mode in- 



12 



23 



EP1 102 435 A2 



24 



strucled by the item that is displayed in a mode different 
from the normal mode. 

[01 64] An indicator P is displayed on the menu MNU, 
the indicator P is moved to the head of the display po- 
sition of the item "Broadcast" or the head of the display 5 
position of the item "PloP" as shown in FIG. 6A and FIG. 
6B by operating the remote commander 40, and the de- 
sired connection mode is thereby selected. A user press 
down, for example, the decision key of the remote com- 
mander 40 to thereby decide the selected connection io 
mode, the selected connection mode is written In the 
field of connection mode to this apparatus of the field of 
the corresponding output apparatus of the connection 
mode table. 

[0165] For example, in the state that the monitor ap- '5 
paratus and the IRD 2 are connected In the broadcast 
connection mode as shown in FIG. 6A, when the PtoP 
connection mode is selected as shown in FIG. 6B and 
an operation to change the connection mode from the 
broadcast connection mode to the PtoP connection 20 
mode Is performed, the connection mode is changed as 
described herein under 

[01 66] The control unit 20 rewrites the information re- 
corded in the field of connection mode to this apparatus 
of the field of the IRD in the connection table (FIG. 5A) 25 
formed in the connection management memory 24 from 
the information that instructs the broadcast connection 
mode to the infomnation that Instructs the PtoP connec- 
tion mode at first (FIG. 5B). 

[0167] Next, the control unit 20 controls the IEEE 30 
1394 l/F circuit 12 to rewrite the value of IPCR of the 
register of this apparatus into 1 . Similarly, the I EEE 1 394 
l/F circuit 12 of the monitor apparatus 1 transmits an 
Instruction that Instructs to rewrite the value of oPCR of 
the IRD 2 into 1 through the IEEE 1394 I/F circuit 12and 55 
the IEEE 1394 standard digital bus. In response to the 
Instruction, the value of oPCR of the register of the IEEE 
1394 l/F circuit of the IRD 2 Is rewritten into 1 in the IRD 
2. 

[0168] Thereby, the channel between the monitor ap- 40 
paratus 1 and the IRD 2 is changed from the broadcast 
connection to the PtoP connection, as the result even 
though the DVTR 3 or the DVTR 4 tries to forni a channel 
of the broadcast-out connection later as shown in FIG. 
4D, the channel is not permitted to be formed, and the 45 
channel formed between the monitor apparatus 1 and 
the IRD 2 is maintained. 

[0169] Therefore, even if the playback function of the 
DVTR 3 or the DVTR 4 is activated erroneously while 
the monitor apparatus 1 is being received supply of the 50 
digital video signal from the IRD 2 as described herein- 
before, the digital video signal sent out from the DVTR 
3 or-the DVTR 4 is not supplied to the monitor apparatus 
1 . In other words, as long as an operation to cancel the 
PtoP connection is not perfonned, for example^ as long 55 
as supply of.the data from the IRD 2 to the monitor ap- 
paratus 1 is not stopped, the monitor apparatus 1 can 
continuously receive supply of the digital video signal 



from the IRD 2 without influence of another electronic 

apparatus. 

[0170] . An exemplary case in which iPCR of the mon- 
itor apparatus and oPCR of the IRD 2 corresponding to 
the broadcast connected channel formed already be- 
tween the monitor apparatus 1 and the IRD 2 are 
changed is described hereinabove. However, another 
example may be possible. 

[0171] For example, the control unit 20 of the monitor 
apparatus 1 controls the IEEE 1394 l/F circuit 1 2 of this 
apparatus and requests the IRD 2 to form a channel in 
the PtoP connection mode between the monitor appa- 
ratus 1 and the IRD 2. IPCR corresponding to the current 
broadcast-in connected channel is cleared in the regis- 
ter 12R of this apparatus. 

[0172] On the other hand, the IRD 2 clears oPCR cor- 
responding to the current broadcast-out connected 
channel in response to the request for changing the con- 
nection mode from the monitor apparatus 1 . Then, a free 
channel is detected, the value of oPCR corresponding 
to the detected free channel is set to 1 , and the digital 
video signal is transmitted through the channel. 
[0173] The monitor apparatus 1 detects the channel 
through which the data is transmitted from the IRD 2, 
and sets the value of iPCR of the channel to 1 . As de- 
scribed herein above, the channel connection mode be- 
tween the monitor apparatus 1 and the IRD 2 may be 
changed to the PtoP connection mode through a differ- 
ent channel from the channel that is being fonned In the 
broadcast connection mode. 

[0174] Othenwise, the monitor apparatus 1 detects a 
free channel and notifies it to the IRD 2, and a channel 
is formed between the monitor apparatus 1 and the IRD 
2 In the RoP connection mode. In summary, the control 
Information is communicated between an electronic ap- 
paratus (output apparatus) that sends out the digital vid- 
eo signal and an electronic apparatus (input apparatus) 
that receives the digital video signal through the IEEE 
1394 standard digital interface, and oPCR of the output 
apparatus and iPCR of the input apparatus may be 
changed to the connection mode corresponding to the 
instruction entered by a user. 

[0175] Herein, the case in which the connection mode 
of a channel that has been formed already between the 
monitor apparatus 1 and the IRD 2 is changed to another 
connection mode corresponding to the setting entered 
by a user is exemplified. However as described herein- 
before, the connection mode may be set to an electronic 
apparatus to which a channel has not been formed yet. 
[0176] In the present embodiment, in the case that the 
digital video signal is supplied from the DVTR 3 to the 
monitor apparatus 1 and in the case that the digital video 
signal is supplied from the DVTR 4 to the monitor appa- 
ratus 1 , a channel is formed in the broadcast connection 
mode as described hereinbefore, In other words, this 
case is the same as the case in which a channel is 
formed between the monitor apparatus 1 and the IRD 2. 
[0177] However, for example, in the case that the dig- 
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ital video signal is supplied from the DVTR 3 to the mon- 
itor apparatus 1 for viewing, a user does not want the 
digital video signal output fronn the DVTR 3 to be 
stopped due to the digital video signal output from the 
IRD 2 or DVTR 4 in some cases. 

[0178] In such case, in the case that a channel is 
formed between the monitor apparatus 1 and the DVTR 
3 in the connection table formed In the connection man- 
agement memory 24 of the monitor apparatus 1 , the In- 
formation for instructing to form a channel in the PtoP 
connection mode is set previously. At that time, the PtoP 
connection mode can be set by use of the connection 
setting screen described hereinabove with respect to 
FIG. 6A and FIG 6B. 

[0179] Also in this case, the selection menu MNU is 
displayed correspondingly to an electronic apparatus 
that forms a channel between the monitor apparatus 1 
and the electronic apparatus by operating, for example, 
the upward arrow key or the downward arrow key of the 
remote commander 40 on the connection mode setting 
screen shown in FIG. 6A and FIG. 6B in the same man- 
ner as used In the case that the connection mode con- 
nection between the monitor apparatus 1 and the IRD 
2 Is changed as described hereinabove, and the menu 
IVINU is set so as to use the PtoP connection mode as 
the connection mode used for forming a channel. 
[01 80] Thereby, the information for instructing that the 
PtoP connection mode is to be used is set in the field of 
the connection mode to this apparatus (monitor appa- 
ratus 1 ) of the field of the DVTR 3 of the connection table 
described hereinabove with respect to FIG. 5A and FIG. 
5B formed in the connection management memory 24 
of the monitor apparatus 1 . 

[0181] When a user operates the monitor apparatus 
1 so as to receive the digital video signal from the DVTR 
3, the control unit 20 of the monitor apparatus 1 refers 
the connection table of the connection management 
memory 24. In this case, the control unit 20 supplies the 
instruction that instructs to form a channel in the PtoP 
connection mode to the DVTR 3 through the IEEE 1 394 
l/F circuit 12 and the IEEE 1394 standard digital bus 
based on the information that Is set in the connection 
table. 

[01 82] Thereby, the DVTR 3 forms a PtoP connection 
mode channel and sends out the digital video signal, 
and the monitor apparatus 1 forms the PtoP connection 
to the channel through which the digital video signal is 
transmitted from the DVTR 3 and receives supply of the 
digital video signal from the DVTR 3. In this case, the 
value of oPCR of the DVTR 3 and iF'CR of the monitor 
apparatus 1 is set to 1 . 

[0183] Therefore, after thechannel is formed between 
the monitor apparatus 1 and the D^/TR 3 in the PtoP 
connection mode, as long as the channel formed be- 
tween the monitor apparatus 1 and the DVTR 3 is not 
canceled, the digital video signal output transmitted 
from another electronic apparatus is not accepted, sup- 
ply of the digital video signal from the DVTR 3 to the 



monitor apparatus 1 will not be interrupted. The setting 
of connection mode between electronic apparatus as 
described hereinbefore can be performed also between 
the monitor apparatus 1 and the DVTR 4 similarly. 
5 [0184] • As described hereinabove, in the present em- 
bodiment, in addition to changing of the connection 
mode of a channel formed already between electronic 
apparatus, the connection mode of a channel to be 
formed between predetermined electronic apparatus 
10 may be set previously. 

[0185] Furthermore in the present embodiment, the 
information of the connection table formed in the con- 
nection management memory 24 of the monitor appa- 
ratus 1 is displayed on the connection mode setting 
15 screen in the form of character display as described 
hereinabove with respect to FIG. 6A and FIG 6B. How- 
ever, the connection mode setting screen is by no 
means limited to this character display. 
[0186] FIG. 7A and FIG. 7B are diagrams for describ- 
20 ing another exemplary connection mode setting screen. 
The exemplary connection mode setting screen shown 
in FIG. 7A and FIG. 7B is also fornied in the connection 
management memory 24 of the monitor apparatus 1 
based on the information on the connection table. The 
25 connection is displayed iconically in FIG. 7A and FIG. 
7B, In which the monitor apparatus 1 appears as the in- 
put apparatus and the I RD 2, the DVTR 3, and the DVTR 
4 appear as the output apparatus. 
[0187] In otherwords, icons that instruct the electronic 
30 apparatus that fonn a network are displayed on the dis- 
play screen G of the display element of the monitor ap- 
paratus 1 based on the connection table information 
formed in the connection management memory 24. In 
the case that a channel has been formed already be- 
35 tween the monitor apparatus 1 and another electronic 
apparatus, the electronic apparatus having the chan-iel 
between the electronic apparatus and the monitor ap- 
paratus 1 and the connection mode of the channel are 
displayed on the display screen G of the display element 
40 of the monitor apparatus 1 . 

[018iB] In the present embodiment, the monitor appa- 
ratus 1 and the IRD 2 form broadcast connection as de- 
scribed hereinabove. Therefore, the monitor apparatus 
1 is connected with a line to the IRD 2 and the characters 
45 for instructing the connection mode "Broadcast" are dis- 
played on the side of the line as shown in FIG. 7A. 
[0189] Also in this case, by operating, for example, 
the upward arrow key or downward arrow key of the re- 
mote commander 40 of the monitor apparatus 1 to 
50 change the c.- nection mode, the character display for 
instructing thi .connection mode is changed as shown 
in FIG. 73, and by pushing down the deciding key of the 
remote commander 40, the connection mode of the 
channel formed already between the monitor apparatus 
55 1 and the IRD 2 Is changed. In the exemplary case de- 
scribed hereinabove, the channel formed in the broad- 
cast connection mode can be changed to a channel 
formed in the PtoP connection mode. 
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[01 90] Furthermore, the connection mode may be set 
previously lo the electronic apparatus to which a chan- 
nel Is not yet formed by use of the connection mode set- 
ting screen on which current connection is displayed as 
shown in FIG. 7A and FIG 7B. In the present embodi- 5 
ment, because the monitor apparatus 1 is the input ap- 
paratus, for example, a line that connects between the 
monitor apparatus 1 and a selected electronic appara- 
tus is displayed by selecting an output apparatus by use 
of the remote commander 40. io 
[0191] Characters for instructing the connection 
mode display that is changeable successively is dls- 
■ played as in the case of character display for instructing 
the above-mentioned connection mode on the side of 
the displayed line. In other words, "Broadcast" or "PtoP" is 
rs displayed so as to be selectable. When the connection 
mode is set in the case that a channel is formed, the 
display of the line that connect between electronic ap- 
paratus and the display of the connection mode is dis- 
played in a different mode from the case of the channel 20 
that has been fomried already, for example, the display 
is displayed in different color. 

[0192] By introducing the above-mentioned display- 
ing method, when a user operates the remote com- 
mander 40 to set or change the connection mode, a user 25 
can discriminate between the operation for changing the 
connection mode of the channel that has been formed 
already and the operation for previously setting of con- 
nection mode of the channel to be formed later. Thereby, 
the user can perform operation correctly without mis-op- 30 
eratlon and mis-lnfomiatlon input. 
[0193] The connection mode setting screen is dis- 
played in the form of Icon display as shown In FIG. 7A 
and FIG. 7B, and a user can be thereby aware of the 
current connection state and changed or set contents 35 
easily. 

[0194] As described hereinbefore, the connection 
mode of a channel to be formed is determined for an 
electronic apparatus connected to a digital bus accord- 
ing to the predetermined condition, and the information ^^o 
is stored. Therefore, when the connection is to be 
changed, in some cases, a notice that the connection 
mode is changed is notified from the input apparatus to 
the output apparatus. 

[0195] For example, though the monitor apparatus 1 , 
namely the input apparatus, requests the IRD 2. namely 
the output apparatus, to form a channel in the PtoP con- 
nection mode, the information stored in the IRD 2 can 
be, for example, the Infonnatlon for instructing that the 
data is not transmitted to the monitor apparatus in the so 
PtoP connection mode. In such case, the information 
should be rewritten temporarily. 

[01 96] When it is required that the change of connec- 
tion mode is notified to the output apparatus as de- 
scribed hereinabove, the monitor apparatus 1 inquires 55 
of each electronic apparatus for the predetermined con- 
nection mode to be connected to the monitor apparatus 
1 as described hereinabove, and the monitor apparatus 



1 can be aware of the connection mode. If It is required 
to notify the change of the connection mode to the output 
apparatus, then the connection mode change is notified 
from the input apparatus to the output apparatus. 
[0197] The notice is notified by use of AV/C Command 
specified by, for example, the IEEE 1394 standard dig- 
ital interface. As a matter of course, the notice may be 
notified by use of other methods. 

[0198] Next, the setting routine of the connection 
mode performed in the monitor apparatus 1 of the 
present embodiment will be described with reference to 
a flowchart shown in FIG. 8. FIG. 8 Is a flowchart for 
describing the connection mode setting routine per- 
formed in the monitor apparatus 1 of the present em- 
bodiment. The routine shown in FIG. 8 is implemented 
by means of the control unit 20 when the monitor appa- 
ratus 1 is connected to the IEEE 1394 standard digital 
bus and the power source is turned on. 
[0199] When the routine shown In FIG. 8 is started, at 
first the control unit 20 controls the IEEE 1394 l/F circuit 
1 2 to inquire of all the electronic apparatus that are con- 
nected to the digital bus to thereby recognize the type 
of each electronic apparatus connected to the digital bus 
and recognize the channel connection mode of each 
electronic apparatus through which the monitor appara- 
tus 1 (this apparatus) is connected (step S101). 
[0200] Next, the control unit 20 controls the IEEE 
1394 l/F circuit 12 to detect iPCR and oPCR of all the 
electronic apparatus connected to this apparatus and 
the digital bus (step S102]. In step S102, if a channel 
that has been formed already at that time point is found, 
then whether the connection mode of the channel 
formed between this apparatus and another electronic 
apparatus is the broadcast connection mode or the PtoP 
connection mode Is detected. 

[0201] The control unit 20 displays the connection 
mode setting screen on the screen of the display ele- 
ment of the monitor apparatus 1 as described with re- 
spect to FIG. 6A and FIG. 6B or FIG. 7A and FIG. 7B 
based on the information detected in S1 02 (step SI 03). 
[0202] The control unit 20 detennines whether a set- 
ting Input entered by a user by use of the remote com- 
mander 40 has been accepted or not (step S104), and 
if a setting input is determined to be accepted, then the 
connection mode of the set apparatus is stored in the 
connection table of the connection management mem- 
ory 24 (step SI 05). 

[0203] Then , whether it is associated with the connec- 
tion mode change of the channel fomaed currently be- 
tween this apparatus and the electronic apparatus or not 
is determined (step SI 06), and if the connection mode 
change of the channel formed currently is determined 
to be instructed by a user then the control unit 20 con- 
trols the IEEE 1394 l/F circuit 12 to change iPCR of this 
apparatus and oPCR of the target apparatus (step 
SI 07). 

[0204] In the determination processing of step S1 06, 
if the setting input is determined to be not associated 
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with the connection mode change of the channel formed 
currently between this apparatus and the electronic ap- 
paratus, or if the connection mode change in step S107 
has been ended, then whether the setting by the user 
has been ended or not is determined (step SI 08). 
[0205] in the determination in step S108, if the con- 
nection mode setting to all the electronic apparatus has 
not been ended and a setting instruction has not been 
entered, then the sequence following to step S104 in- 
cluding step S1 04 is repeated, and the connection mode 
corresponding to each electronic apparatus is set. If the 
setting Is detGrmined to be ended in the determination 
processing in step S1 08, the routine shown in FIG. 8 is 
brought to an end. 

[0206] As described hereinabove, in the network of 
electronic apparatus connected through the IEEE 1394 
standard digital interface, the connection mode of the 
channel fonned between a predetermined Input appa- 
ratus and the output apparatus can be set or can be 
changed by a user. Thereby, the output apparatus will 
not be changed without Intention of a user. 
[0207] When a channel is to be fomned between the 
monitor apparatus 1 and another electronic apparatus 
newly, a channel Is formed between the monitor appa- 
ratus 1 and the target electronic apparatus correspond- 
ingly to the connection mode that is set in the connection 
table with reference to the connection table for forming 
the channel in step S1 05 shown FIG . 8, and as the result 
a channel is formed between the monitor apparatus 1 
and the target electronic apparatus in connection mode 
according to the instruction given by the user, 
[0208] The connection mode may be changed many 
times as desired on the connection mode setting screen 
based on the connection table formed In the connection 
management table of the monitor apparatus 1 as re- 
quired. 

[0209] In the present embodiment, the merchandize 
category information of SDD information is used as the 
information to specify the electronic apparatus, howev- 
er, it may be used otherwise. For example, the informa- 
tion may be used as the Information to specify the maker 
name, the type of the apparatus, or other information in 
addition to the merchandize category information. 

[Timing for Forming Connection Table] 

[0210] In the above-mentioned embodiment, when 
the monitor apparatus 1 is connected to the IEEE 1 394 
standard digital bus and the power source is turned on, 
the monitor apparatus 1 inquires of the electronic appa- 
ratus connected to the digital bus, obtains the necessary 
infonnation. displays the connection mode setting 
screen, and then sets the connection mode. However, 
the timing for inquiring for the necessary information and 
for setting the connection mode is by no means limited 
to the timing described hereinbefore. 
[0211] For example, It is possible to start a series of 
processing for newly setting the connection mode for 



forming a channel between electronic apparatus when 
a new setting request of connection state that is entered 
by a user, for example, by means of the remote com- 
mander 40 is supplied to the monitor apparatus 1 in the 
5 case that the user disconnects the electronic apparatus 
from the network or connects a new electronic appara- 
tus to the network. 

[0212] Otherwise, the monitor apparatus 1 Itself has 
been structured so as to detect that change of the net- 

10 work, for example, the change in which an electronic ap- 
paratus connected to the network is disconnected or the 
change in which a new electronic apparatus is connect- 
ed to the network, and when the monitor apparatus 1 
dolHCts the change of the network, a series of process- 

15 4 for newly setting the connection mode for forming a 
channel between electronic apparatus is started. 
[0213] In the network that is formed by connecting 
electronic apparatus through the IEEE 1394 standard 
digital bus, when an electronic apparatus is disconnect- 

20 ed from the network or when a new electronic apparatus 
is digitally connected to the network, the change is de- 
tected and the topology (connection configuration) is re- 
structured. 

[0214] Therefore, when an electronic apparatus is 
25 disconnected from the network formed through the I EEE 
1394 standard digital bus or when a new electronic ap- 
paratus Is connected to the network, the change is no- 
tified to each electronic apparatus. Upon receiving the 
notice, the IEEE 1394 l/F circuit 12 of the monitor appa- 
30 ratus 1 notifies the change of the network to the control 
unit 20. 

[0215] When the change of the digital network is no- 
tified from the IEEE 1394 l/F circuit 12 to the control unit 
20, the control unit 20 may start a series of processing 

35 for forming the above-mentioned contact table. 

[0216] Furthermore, as described hereinabove, the 
timing for forming the contact table may be selected 
from among three timings, namely (1 ) when the monitor 
apparatus 1 is connected to the digital bus and the pow- 

40 er source is turned on, (2) when a starting request for 
new setting of connection mode is supplied to the mon- 
itor apparatus 1 from a user, and (3) when the change 
of the network is detected. Thereby, the monitor appa- 
ratus 1 can hold the correct connection table always in 

45 the connection management memory 24 of the monitor 
apparatus 1, and can display the correct connection 
mode setting screen anytime in response to a request 
from a user. 

[0217] Therefore, as described hereinbefore, in the 
50 case of no change In the network connection relation, 
the connection mode setting screen is displayed based 
on the connection table fonned already In the connec- 
tion management memory 24 to change the setting of 
the con nection mode, and the connection mode that has 
55 been set already may be changed. 
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[Other Example of Information to Specify the Electronic 
Apparatus Connected to the Network] 

[0218] Furthermore, in the embodiment described 
hereinabove, the information forspecifying an electronic 
apparatus that is to be served as an output apparatus 
for supplying the digital data to the monitor apparatus 
through the IEEE 1394 standard digital bus is by no 
means limited to the information that uses the SDD (Self 
Describing Devices) information defined in the IEEE 
1394 standard digital interface. 

[0219] For example, a system for communicating the 
data having a descriptor in which the specific informa- 
tion in accordance with the interface Is embedded be- 
tween electronic apparatus has been arranged. 
[0220] In this embodiment, otherwise, the monitor ap- 
paratus 1 served as the Input apparatus for receiving 
the input of the signal refers the descriptor from the out- 
put apparatus supplied through the digital Input/output 
terminal, and the specific information included in the de- 
scriptor Is obtained as the information for specifying an 
electronic apparatus. In this case, the information that 
Instructs the merchandize category corresponds to the 
specific information obtained from the descriptor. 
[0221] In another method, the monitor apparatus 1 
served as the Input apparatus detects the information 
such as node ID defined in the IEEE 1394 standard dig- 
ital interface. The control unit 20 of the monitor appara- 
tus 1 estimates the topology (connection configuration) 
of the network fonned by connecting by means of the 
IEEE standard digital bus to specify an electronic appa- 
ratus that is to be served as the output apparatus that 
will supply the digital data to the monitor apparatus 1 . 
[0222] As a maner of course, in the case that it Is pos- 
sible to specify an electronic apparatus that Is to be 
served as the output apparatus to supply the digital data 
to the input apparatus based on other information that 
is detectable through the IEEE 1 394 standard digital In- 
terface, that Information maybe used as the information 
used to specify an output apparatus. 
[0223] Not only the information that Is detectable 
through the IEEE 1394 standard digital interface but al- 
so the information obtained by inquiring of each elec- 
tronic apparatus digitally connected to the monitor ap- 
paratus 1 for the information to specify an electronic ap- 
paratus through the digital bus or ,for example, another 
transmission line or wireless line other than the digital 
bus may be received for specifying an electronic appa- 
ratus. 

[0224] In summary, an electronic apparatus that re- 
ceives the digital signal may obtain the information for 
specifying an electronic apparatus that transmits the 
digital signal by means of various methods. As a matter 
of course, in the case that a channel has been connect- 
ed already., a method may be employed, in which iPCR 
and oPCR of the monitor apparatus 1 and each elec- 
tronic apparatus are detected and are correlated to the 
connection mode. 



[0225] In the present embodiment, the case in which 
the monitor apparatus 1 is assumed to be an input ap- 
paratus for receiving the digital data and another appa- 
ratus is assumed to be an output apparatus for supply- 

5 ing the digital data to the monitor apparatus 1 is de- 
scribed, however, the input apparatus is by no means 
limited to the monitor apparatus 1. For example, in the 
case of the network of electronic apparatus of the 
above-mentioned embodiment, the DVTR 3 or the 

10 DVTR 4 may be regarded as the input apparatus for re- 
ceiving supply of the digital data. 

[0226] In detail, the DVTR 3 or the DVTR 4 is provided 
with a display element such as LCD (Liquid Crystal Dis- 
play) that is capable of displaying the display of various 

15 display information and provided with a connection 
management memory and various functions such as 
connection table forming function, display function for 
displaying the information used for connection mode 
setting change, and function for connection mode set- 

20 ting change as in the case of the above-mentioned mon- 
itor apparatus 1 , and thereby the connection mode of a 
channel formed between the DVTR 3 or the DVTR 4 and 
another electronic apparatus may be changed or set 
previously. 

25 [0227] FIG. 9A to FIG, 9D are diagrams for describing 
a case in which the DVTR 3 Is served as the Input ap- 
paratus. In the network of electronic apparatus of the 
embodiment shown in FIG. 9A, for example, the case in 
which the digital data is doubled between the DVTR 3 

30 and the DVTR 4 is exemplified as shown in FIG. 9B. 
[0228] In this case, as described hereinabove, a 
channel is formed in the PtoP connection mode between 
the Input apparatus (the DVTR 3) and the output appa- 
ratus (DVTR 4) In response to a request supplied from 

3S the input apparatus (the DVTR 3) usually. 

[0229] However in the case that a channel is formed 
between the DVTR 3 and the DVTR 4 in the PtoP con- 
nection mode, when the digital data supplied from the 
IRQ 2 is to be recorded on a video tape by means of the 

40 DVTR 3, a user sets the network so that the PtoP con- 
nection between the DVTR 3 and the DVTR 4 is can- 
celed, and the digital data supplied from the IRD 2 is 
thereafter received by means of the DVTR 3. The send- 
ing out instruction of the digital data should be instructed 

45 also to the IRD 2, and the instruction to start recording 
should be Instructed to the DVTR 3. 
• [0230] Therefore, in some cases, the supply of the 
digital data from the IRD 2 cannot be switched to the 
DVTR 3 quickly for recording. To solve the above-men- 

50 tioned problem, a connection table including the DVTR 
3 as an input apparatus is fonned also in the DVTR 3. 
The connection mode of the channel formed between 
the DVTR 3 and the DVTR 4 is changed to the broadcast 
connection mode as shown in FIG. 9C in the same way 

55 as used for changing the connection mode of the chan- 
nel formed between the above-mentioned monitor ap- 
paratus 1 and the IRD 2. 

[0231 ] As a matter of course, in the case that a chan- 
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nel is formed between the DVTR 4 and the DVTR 3 that 
is served as an input apparatus in the connection table 
formed in the connection management memory of the 
DVTR 3, the desired connection mode may be set pre- 
viously so as to form the broadcast connection. 
[0232] As described hereinabove, the connection 
mode of a channel between the DVTR 3 and the DVTR 
4 between which usually a channel is formed in the PtoP 
connection mode may be set previously In this exem- 
plary case, a user can cancel the broadcast connection 
between the DVTR 3 and the DVTR 4 and form a new 
channel between the DVTR 3 and the IRD 2 in the 
broadcast connection mode only by operating the IRD 
2 so as to receive the digital television broadcast pro- 
gram and to transmit it while the digital video signal sup- 
plied from the DVTR 4 is being copied to the DVTR 3. 
[0233] Therefore, in this exemplary case, even 
though in the st. that the DVTR 3 receives supply of 
the digital data from the DVTR 4, the DVTR 3 can start 
recording of the digital data supplied from the IRD 2 im- 
mediately when the digital data Is sent out from the IRD 
2. 

[0234] As described hereinabove, an embodiment of 
the present Invention is applied to various information 
output apparatus that receives the digital data and 
sends it out in various forms. The change from the 
broadcast connection mode to the PtoP connection 
mode, the change from the PtoP connection mode to 
the broadcast connection mode, and setting of the con- 
nection mode before a channel Is fomned are realized. 
[0235] In the above-mentioned embodiment, it is pos- 
sible to manage the connection involving the specific 
electronic apparatus such as the monitor apparatus 1 
or the DVTR 3 as the input apparatus and involving an 
electronic apparatus that is to be served to supply the 
digital data to this apparatus as the output apparatus in 
the input apparatus. 

[0236] Therefore, In the case that the monitor appa- 
ratus is used as the input apparatus, the management 
of the connection where another electronic apparatus is 
used as the input apparatus is not performed in the input 
apparatus 1 , but the management where this apparatus 
is served as the input apparatus is performed in another 
electronic apparatus. However, the connection may not 
be managed for every input apparatus as described 
hereinabove. 

[0237] For example, a method may be employed, in 
which a predetermined electronic apparatus connected 
to the network is regarded as the central electronic ap- 
paratus, and the connection of all the electronic appa- 
ratus connected to the network to which that electronic 
apparatus is connected is managed by the central elec- 
tronic apparatus. For example, In the network of the 
above-mentioned embodiment, the monitor apparatus 
1 manages the connection including the case in which 
the DVTR 3 or the DVTR 4 is served as the input appa- 
ratus. 

[0238] The connection table used for managing the 



connection of all the electronic apparatus of the network 
formed in the connection management memory 24 of 
the monitor apparatus 1 is structured so that every elec- 
tronic apparatus can refer the connection table through 

5 the IEEE 1394 standard digital bus and the IEEE 1394 
l/F circuit. Furthermore, the monitor apparatus 1 is struc- 
tured so as to give the instruction to each electronic ap- 
paratus for setting or changing the connection mode. 
[0239] By structuring as described hereinabove, the 

10 connection mode between all the apparatus of the net- 
work can be changed or set by means of the monitor 
apparatus 1 . In the case that a predetermined electronic 
apparatus is structured to function so as to manage the 
connection and to change the connection mode of all 

IS the electronic apparatus, when the connection mod*^ be- 
tween the electronic apparatus that form a chanrie! in 
the PtoP connection mode is to be changed, it is re- 
quired to send out a request for canceling the PtoP con- 
nection. 

20 [0240] The reason is that, In the case that a channel 
is fomned in the PtoP connection mode, the PtoP con- 
nection can be canceled only from an electronic appa- 
ratus that forms a channel in the PtoP connection mode, 
namely an input apparatus that receives the digital data 

25 through a channel formed by the PtoP connection mode. 
[0241 ] Therefore, in the case that an electron Ic appa- 
ratus having the connection mode that a user want to 
change is an apparatus connected in the PtoP connec- 
tion mode, namely an electronic apparatus that tends 

30 out the digital data through a channel formed \i\ Vr.e Pto^* 
connection mode, the target apparatus is founo cl;*., ti'd 
the target apparatus Is requested to cancel tne rtoP 
connection. 

[0242] The target apparatus Is detected based on 
55 iPCR and oPCR of the channel detected from each elec- 
tronic apparatus. When the electronic apparatus that 
has formed a channel of the PtoP connection is request- 
ed to cancel the PtoP connection, a request for cancel- 
latlon-of the channel formed in the PtoP connection 
40 mode (cancellation request for the PtoP connection) is 
transmitted by use of, for example, AV/C command de- 
fined in the IEEE 1394 standard digital interface. As a 
matter of course, the cancellation request for the PtoP 
connection may be transmitted by means of another 
45 method. 

[0243] In the above-mentioned embodiment, an elec- . 
tronic apparatus connected to the digital bus is recog- 
nized and it is notified, and In the case that there is an 
electronic apparatus that has formed a channel at that 

50 time point, the apparatus and the connection mode are 
detected and notified. However, It is not necessarily re- 
quired to detect and notify the information of the elec- 
tronic apparatus connected to the digital bus and the in- 
formation of the formed channel. 

55 [0244] In detail, the apparatus for forming a channel 
and the connection mode of the channel are set when 
the AV apparatus network fomied in home as described 
hereinbefore is used. The setting is performed from a 
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predelermined electronic apparatus connected to the 
network, for example, the nnonitor apparatus 1 . The set- 
ting performed at that time is stored in the memory of 
the monitor apparatus 1 in the same manner as in the 
case of the above-mentioned connection table, and a 
channel is formed in the connection mode correspond- 
ing to the setting when a set channel is formed. 
[0245] As a matter of course, otherwise, an electronic 
apparatus connected to the network is detected and no- 
tified to thereby set the connection mode between elec- 
tronic apparatus connected to the network. In other 
words, without a notice of infomiation on a channel 
formed at that time point, a user can set or change the 
connection mode of a channel between predetermined 
electronic apparatus correspondingly to the purpose. 
[0246] As described hereinabove, by notifying the 
electronic apparatus connected to the network, selec- 
tion of a target electronic apparatus that forms a channel 
and setting of the connection mode can be performed 
simply and correctly. Furthermore, in this case, because 
whether the target apparatus that forms a channel de- 
scribed hereinabove or the output apparatus described 
in the above-mentioned embodiment is an apparatus 
that requires the notice of connection mode change or 
not can be known, the notice of connection mode 
change Is notified as required, a channel is formed be- 
tween electronic apparatus properly, and the digital data 
is communicated. 

[0247] Furthermore, in the case that the information 
on the channel formed at that time point is also notified, 
because the information that a channel is fonned in what 
connection mode between what electronic apparatus is 
notified, a user can recognize the information, and can 
change the connection mode as required. 
[0248] In the above-mentioned embodiment, an ex- 
emplary case in which a monitor apparatus or a DVTR 
having an display element is served as an input appa- 
ratus is described, however, the input apparatus is by 
no means limited to these apparatus, but the present 
invention is applied to various electronic apparatus hav- 
ing the information display function as in the case of the 
above-mentioned embodiment. 

[0249] In the above-mentioned embodiment, the con- 
nection of the electronic apparatus is notified to a user 
by means of a display element of a monitor apparatus 
or DVTR that displays a connection mode setting/ 
changing screen, however, the notification Is by no 
means limited to this case. For example, the connection 
of the electronic apparatus may be notified by means of 
voice or notified by means of printing on a paper by use 
of a printer connected to the Input apparatus. In such 
case, a switch for switching the connection mode is pro- 
vided on a remote commander or the like of the input 
apparatus. Otherwise, the connection mode may be 
switched in response to a connection mode switching 
request from a user without notice of connection. 
[0250] In the above-mentioned embodiment, the ex- 
emplary case in which the IEEE 1394 standard digital 



interface is used is described, however the digital inter- 
face is by no means limited to the IEEE 1394 standard 
digital interface. Various digital interfaces that are capa- 
ble of transmission of the control information such as 
5 request for various information or data other than the 
digital data such as the video signal and audio signal 
may be used. 

[0251] Furthermore, in the above-mentioned embod- 
iment, the system is structured by use of so-called digital 

10 AV apparatus such as monitor apparatus, IRD, and 
DVTR, however, the apparatus is by no means limited 
to those digital AV apparatus. For example, the present 
invention can be applied to the Infomnatlon output appa- 
ratus that constitutes a system to which a computer ap- 

'5 paratus is connected. 

[0252] Furthermore, when the setting of the connec- 
tion mode is to be changed, (1 ) the connection mode is 
changed correspondingly to the function of the electron- 
ic apparatus, or (2) the connection mode is changed cor- 

20 respondingly to combination of the electronic apparatus 
to be connected. 

[0253] For example, In an example of (1 ), In the case 
that the input apparatus is a recording/reproducing ap- 
paratus Involving a recording medium such as a DVTR 

25 or DVD, a method may be employed, in which a channel 
that has been formed In the broadcast connection mode 
is changed to a channel that is to be formed in the PtoP 
connection mode for recording, and a channel that has 
been formed in the PtoP connection mode is changed 

30 to a channel that is to be formed in the broadcast con- 
nection mode for reproduction. 

[0254] For example, In an example of (2), in the case 
that a recording apparatus and a reproducing apparatus 
are connected as in the case of a DVTR and IRD, a 

35 method described herein under may be employed, in 
which a channel that has been to be formed In the broad- 
cast connection mode Is changed to a channel that is to 
be formed in the PtoP connection mode. Otherwise, in 
the case that one electronic apparatus is an electronic 

^0 apparatus that mainly receives supply of the digital data 
and provides It to a user as in the case of the DVTR and 
monitor apparatus, a method as described herein under 
may be ernployed, in which a channel that has been to 
be formed in the PtoP connection mode is changed to 

45 a channel that Is to be formed in the broadcast connec- 
tion mode. 

[0255] In the above-mentioned embodiment, the con- 
nection management memory 24 Is assumed to be a 
non-volatile memory, In which the stored information is 
50 not deleted even though the power source of the monitor 
apparatus is turned off. 

[0256] However, the memory may be structured so 
that the value of the connection table may be resumed 
to the initial value when, for example^ the power source 
55 of the input apparatus Is shutdown or the IEEE 1394 
standard digital interface is subjected to resetting due 
to some external cause. Furthermore, when the infor- 
mation of the connection table becomes erroneous due 



19 



37 



EP1 102 435 A2 



38 



to some external cause, the content of the connection 
table may be confirmed, reformed, or resumed to the 
initial value. 

[0257] Otherwise, to change the connection mode on- 
ly during use, a method described herein under may be 5 
employed, in which a memory for temporarily storing the 
Informalion to specify the target apparatus and the 
channel connection mode, and a memory for continu- 
ously storing the information for specifying the target ap- 
paratus for forming a channel always in the connection to 
mode and the channel connection mode are provided, 
and the information for specifying the target apparatus 
and the channel connection mode are stored in the con- 
tinuously storing memory only when a channel is formed 
always in the set connection mode. ^5 
[0258] In this case, when the connection mode is set 
in the case that a channel is to be formed between se- 
lected electronic apparatus, a confirmation whether a 
user wants to fomn a channel in the set connection mode 
or not is requested, if the user requests a channel 20 
formed always in the set connection mode, then the In- 
formation to specify the target apparatus and the chan- 
nel connection mode are stored in the continuously stor- 
ing memory. 

[0259] It is not necessary to provide the temporarily 25 
storing memory and the continuously storing memory 
separately, but a temporarily storing area and a contin- 
uously storing area are provided in a memory and dif- 
ferent data are stored separately In the respective are- 
as. 30 
[0260] The function to change or set the connection 
mode may be given both to an electronic apparatus that 
is served as the Input apparatus and an output electronic 
apparatus that is served as the output apparatus. As a 
matter of course, an electronic apparatus to which a 35 
channel is formed always may not have the function to 
change or set the connection mode. 
[0261] In the above-mentioned embodiment, the con- 
nection mode setting screen that has been described 
with respect to FIG. 6A and FIG. 6B and FIG. 7A and 40 
FIG. 7B is only the example^ and the connection mode 
setting screen may be formed in various manners that 
are easily understandable for a user and such screen is 
used. 

[0262] As described hereinbefore, according to the 45 
embodiment of the present invention, the connection 
mode that is determined according to the predetermined 
condition can be changed to the connection mode that 
is set by a user. Thereby, the output apparatus will not 
be changed without intention of a user, and on the other 50 
hand the output apparatus can be changed without com- 
plex operation. In summary, many apparatus are con- 
nected flexibly, and it is possible to connect more elec- 
tronic apparatus. Because a user can be aware of the 
connection between electronic apparatus, the user can 55 
recognize the connection correctly. The user can 
change or set the connection mode simply and correctly 
based on the notified information. An embodiment of the 



present invention provides an electronic apparatus that 
satisfies the user needs and a convenient network is 
formed. 

[0263] Next, one embodiment of a transmission line 
using method, an information transmission system, and 
an electronic apparatus for solving the problem thai a 
plurality of channels of the above-mentioned IEEE 1 394 
standard digital interface cannot be utilized effectively 
will be described hereinafter. In the embodiment de- 
scribed hereinafter, an exemplary case of the transmis- 
sion line using method, the information transmission 
system, and the electronic apparatus applied to a home 
network system formed by connection digital AV appa- 
ratus having the IEEE 1394 standard digital interface will 
be described. 

[Home Network System] 

[0264] FIG. 1 2 is a diagram for illustrating a home net- 
work system of the present embodiment. As shown in 
FIG. 12, the home network system of the present em- 
bodiment is formed by connecting an IRD (integrated 
receiver decoder) 1 , a DTV (digital television receiver) 
2. DVTR's (digital VTR) 3 and 4 having the IEEE 1394 
standard digital interface. 

[0265] The IEEE 1394 standard digital interface is 

served for transferring the digital data in two ways, 
namely asynchronous communication system and iso- 
chronous communication system. In the case of the 
asynchronous communication system, it is possible to 
transmit various quantities of data to a specified address 
and to obtain a response. On the other hand, in the case 
of isochronous communication system, It is possible to 
transmit various quantities of data to a transmission 
channel at intervals of a certain time. In the case of the 
isochronous communication system, no response to the 
transmitted data is obtained. 

[0266] For example, various control data are transmit- 
ted by means of the asynchronous communication sys- 
tem. The real time data such as the video data or audio 
data is transmitted by means of the isochronous com- 
munication system. Furthermore, the IEEE 1394 stand- 
ard digital interface is used for a plurality of transmission 
channels as described hereinabove. In the present em- 
bodiment, as shown in FIG. 12, the total 64 channels 
including from the channel having the channel No. 0 to 
the channel having the channel No. 63 can be used. 

[IRDl 

[0267] Next, each digital AV apparatus that constitute 
the home network system of the present embodiment 
will be described successively. Each of the AV appara- 
tus described hereinafter is capable of processing not 
only the video signal but also the audio signal however, 
description of the audio system is omitted for the pur- 
pose of simplification. 

[0268] FIG. 13 is a diagram for describing the IRD 1 
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of the present embodiment. The IRD 1 of the present 
embodiment receives and tunes a digital satellite broad- 
cast and demodulates it, and supplies the demodulated 
broadcast signal to an electronic apparatus such as the 
DTV or DVTR. 

[0269] As shown in FIG. 13, the IRD 1 of the present 
embodiment is provided with a digital tefevlsion broad- 
cast receiving antenna 11, a tuner 12, a descrambling 
unit 13. a demultiplexer unit 14, an MPEG decoding unit 
15, a digital/analog conversion unit (referred to as D/A 
conversion unit hereinafter), an analog output terminal 
16a, the IEEE 1394 l/F circuit 17, a digital input/output 
terminal 17d, and a control unit 100. 
[0270] The control unit 100 is a microcomputer 
formed by connecting a CPU 101, a ROM 102, and a 
RAM 103 through a CPU bus 104. Furthermore the con- 
trol unit 100 is connected to a remote control signal re- 
ceiving unit 110 that receives the remote control signal 
(infrared signal) from the remote commander 1 1 1 of the 
IRD 1 , converts the remote control signal to the electric 
signal, and supplies It to the control unit 100. 
[0271] The digital television broadcast signal received 
from the receiving antenna 1 1 is supplied to the tuner 
unit 12. The tuner unit 12 tunes the signal to the digital 
television broadcast signal to be received correspond- 
ing to the channel selection control signal supplied from 
the control unit 100, and demodulates the signal and 
supplies it to the descrambling unit 1 3. The channel se- 
lection control signal supplied to the tuner unit 12 is 
formed In the control unit 20 correspondingly to the 
channel selection Instruction entered by a user to the 
IRD 1 by way of the remote commander 11 and the re- 
mote control signal receiving unit 110. 
[0272] The descrambling unit 13 cancels the scram- 
bling processing (enciphering processing) applied to the 
demodulated digital television broadcast signal by use 
of, for example, the information such as the deciphering 
key information supplied from the control unit 100, The 
digital television broadcast signal from which the scram- 
bling has been canceled is supplied to the demultiplexer 
unit 1 4 and the IEEE 1 394 l/F circuit 1 7. 
[0273] In the case that the digital information signal 
supplied to the demultiplexer unit 14 Is the signal that 
has been formed by multiplexing a plurality of broadcast 
programs or EPG (electronic program table), the demul- 
tiplexer unit 14 extracts a broadcast program or EPG 
corresponding to the instruction given by a user based 
on the selection control signal supplied from the control 
unit 1 00 corresponding to the selection instruction input 
given by the user, and supplies It to the MPEG decoding 
unit 15. 

[0274] The MPEG decoding unit 15 subjects the dig- 
ital video signal supplied to the MPEG decoding unit 1 5 
to compression/'expanslon processing (MPEG decod- 
ing); the signal is thereby restored to the original uncom- 
pressed digital video signal and the restored digital vid- 
eo signal is supplied to the D/A conversion unit 1 6. The 
D/A conversion unit 16 converts the digital video signal 
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supplied to the D/A conversion unit to an analog video 
signal,, and the analog video signal is sent out through 
an analog output terminal 16a. 

[0275] The analog video signal sent out through the 
5 analog output terminal 16a is supplied to various elec- 
tronic apparatus such as a recording apparatus, for ex- 
ample, a television receiveror a DVTR having an analog 
input terminal for using. 

[0276] On the other hand, the IEEE 1 394 l/F circuit 1 7 
10 forms the packet digital data to be transmitted to the dig- 
ital bus 5 from the digital broadcast signal supplied from 
the descrambling unit 1 3, and sends it out through a dig- 
ital input/output terminal 17d. Furthermore, the IEEE 
1394 l/F circuit 17 receives and takes the digital data 

^5 from each electronic apparatus in this apparatus, and 
supplies it to the demultiplexer unit 1 4. Thereby, the vid- 
eo data Is supplied from another electronic apparatus, 
the video data is decoded and converted to the analog 
signal, and sent out. 

20 [0277] Furthermore, the IEEE 1394 l/F circuit 1 7 ex- 
tracts the infomnation such as SID of the sender elec- 
tronic apparatus (apparatus ID) added to, for example, 
the head of a packet and supplies It to the control unit 
1 00, or extracts the necessary information from the con- 

25 trol Information packet and supplies it to the control unit 
100. Furthermore, the IEEE 1394 l/F circuit 1 7 forms a 
control information packet under the control performed 
by means of the control unit 1 00, and supplies it to the 
digital bus through the digital input/output tenninal 1 7d. 

30 [0278] The IEEE 1394 I/F circuit 17 of the IRD 1 is 
provided with a register 171 having an output plug con- 
trol register (simply referred to as oPCR hereinafter) and 
an input plug control register (simply referred to as IPCR 
hereinafter) for connecting the channel In the broadcast 

35 connection mode (first connection mode) and the PtoP * 
connection mode (second connection mode) as de- 
scribed hereinafter. By using the oPCR and/or iPCR of 
the register 171, a channel (transmission line) Is con- 
nected between electronic apparatus connected to the 

40 digital bus 5 in the broadcast connection mode, the PtoP 
connection mode, or both broadcast connection mode 
and PtoP connection mode. 

[DTV] 

45 

[0279] Next, the DTV 2 of the present embodiment will 
be described. FIG. 14 is a block diagram for illustrating 
the DTV 2 of the present embodiment. As shown In FIG. 
14, the DTV 2 of the present embodiment Is provided 

50 with an analog television broadcast antenna 21 , an an- 
alog television broadcast tuner unit 22, a video signal 
processing unit 23, a selector 24, an IEEE 1394 l/F cir- 
cuit 25, a demultiplexer unit 26, an MPEG decoding unit 
27, a D/A conversion unit 28, a display circuit 29, a dis- 

55 play element 30, and a control unit 200. 

[0280] The control unit 200 is a microcomputer 
formed by connecting a CPU 201 , a ROM 202, and a 
RAM 203 through a CPU bus 204 like the control unit 
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100 of the above-mentioned IRD 1. Furthermore, the 
control unit 200 is connected to a remote control signal 
receiving unit 210 for receiving a remote control signal 
(infrared signal) supplied from the remote commander 
211 of the DTV 2, converting it to an electric signal, and 
supplying it to the control unit 200. 
[0281] The analog television broadcast signal re- 
ceived by means of the receiving antenna 21 is supplied 
to the tuner unit 22. The tuner unit 22 tunes the signal 
to an analog television broadcast signal to be received 
corresponding to the channel selection control signal 
supplied from the control unit 200, and demodulates and 
supplies It to the video signal processing unit 23. Herein, 
the channel selection control signal to be supplied to the 
tuner unit 22 is generated in the control unit 200 corre- 
spondingly to the channel selection instruction entered 
by a user to the DTV 2 by way of the remote commander 
211 and the remote control signal receiving unit 210. 
[0282] The video signal processing unit 23 processes 
the video signal supplied to the video signal processing 
unit 23, and generates the output video signal. The out- 
put video signal generated by means of the video signal 
processing unit 23 is supplied to the selector 24. An an- 
alog input terminal 23a is connected to the video signal 
processing unit 23. The video signal processing unit 23 
also processes the analog video signal supplied from 
an external apparatus through the analog input terminal 
23a, and displays a picture corresponding to the analog 
video signal supplied from the external on the DTV 2. 
[0283] In the present embodiment, the video signal 
processing unit 23 is switched between two operations. 
In one operation the video signal processing unit 23 
processes the analog video signal supplied from the tun- 
er unit 22 by use of the control signal generated in the 
control unit 200 correspondingly to the instruction input 
entered by a user by use of the remote commander 211 
and sends it out. In the other operation the video signal 
processing unit 23 processes the analog video signal 
received through the analog input terminal 23a and 
sends it out. 

[0284] On the other hand, the IEEE 1 394 l/F circuit 25 
has the almost same function as the IEEE 1394 l/F cir- 
cuit 1 7 of the above-mentioned IRD 1 . In detail, the IEEE 
1394 l/F circuit 25 can take in the video data supplied 
from the IRD 1 through the digital input/output terminal 
25d and the video data supplied from the DVTR's 3 and 
4 that will be described hereinafter 
[0285] The IEEE 1 394 l/F circuit24 supplies the digital 
infomnatlon In two ways. In detail, the IEEE 1394 l/F cir- 
cuit 24 supplies the digital video signal to the demulti- 
plexer unit 26 and supplies the sender node ID and the 
control information to the control unit 200. Furthermore, 
IEEE 1394 l/F circuit 25 generates a control information 
packet under the control perfonned by means of the 
control unit 100, and sends it out to the digital bus 
through the digital Input/output terminal 25d. 
[0286] However, the DTV 2 of the present embodi- 
ment sends out neither the video signal nor the audio 



signal as the sender by way of the IEEE 1394 l/F circuit 
25. In other words, the DTV 2 is served as a receive only 
apparatus for the digital mail information signal such as 
digital video signal. 
5 [0287] The IEEE 1394 l/F circuit 25 of the DTV 2 is 
provided with a register 251 having oPCR and IPCR for 
connecting a channel in the broadcast connection mode 
and the PtoP connection mode, 

[0268] In the case that the digital video signal supplied 
10 to the demultiplexer 26 is the signal that has been 
formed by multiplexing a plurality of broadcast programs 
or EPG (electronic program table), the dGmultiplGxer26 
extracts a broadcast program or EPG corresponding to 
the instruction entered by a user based on the selection 
15 control signal supplied from the control unit 200 corre- 
spondingly to the selection instruction Input entered by 
the user, and supplies the extracted program or EPG to 
the MPEG decoding unit 27. 

[0289] The MPEG decoder 27 subjects the digital vid- 
20 eo signal of the broadcast program supplied to the 
MPEG decoder 27 to compression/expansion process- 
ing (MPEG decoding) to restore the uncompressed dig- 
ital video signal, and supplies the restored digital video 
signal to the D/A conversion unit 28. The D/A conversion 
25 unit 28 converts the digital video signal supplied to the 
D/A conversion unit 28 to the analog video signal, and 
supplies it to the selector 24. 

[0290] The selector 24 switches the operation In two 
ways based on the switching control signal generated 

30 from the control unit 200. In one operation the selector 
sends out the analog video signal supplied from the vid- 
eo signal processing unit 23. In the other operation the 
selector sends out the analog video signal supplied from 
the D/A conversion unit 25. The switching control signal 

35 generated in the control unit 200 is generated corre- 
spondingly to the switching instruction entered by a user 
by use of the remote commander 211 . 
[0291] The analog video signal sent out from the se- 
lector Is supplied to the display circuit 29. The display 

40 circuit 29 generates a signal to be supplied to the display 
element 30 from the requested video signal. The gen- 
erated signal therein Is supplied to the display element 
30 such as a cathode ray tube or an LCD (Liquid Crystal 
Display) of the DTV 2, and a picture corresponding to 

45 the analog television broadcast video signal that has 
been received and tuned or a picture corresponding to 
the digital video signal supplied through the digital input/ 
output terminal 25d is displayed on the display screen. 



[0292] Next, the DVTR's 3 and 4 of the present em- 
bodiment will be described. FIG. 15 is a block diagram 
for illustrating the DVTR's 3 and 4 of the present em- 
55 bodiment. In the present embodiment, the DVTR 3 and 
the DVTR 4 have'the same structure. 
[0293] As shown in FIG. 15, each of the DVTR's 3 and 
4 of the present embodiment is provided with an analog 
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input terminal 31 a, an analog/digital conversion unit (re- 
ferred to as A/D conversion unit hereinafter) 31 , a com- 
pression processing unit 32.. a selector 33, a digital in- 
put/output terminal 34d, an IEEE 1394 l/F circuit 34, a 
recording processing unit 35, a playback processing unit 
36, a demulllplexer unit 37, an MPEG decoding unit 38, 
a D/A conversion unit 39, an analog output terminal 39a, 
and control unit 300. 

[0294] The control unit 300 is a microcomputer that is 
formed by connecting a CPU 301, a ROM 302, and a 
RAM 303 through a CPU bus 304 like the abovo-men- 
tionod control unit of the IRD 1 or DTV 2. Furthermore, 
the control unit 300 is connected to a remote control sig- 
nal receiving unit 310 that receives the remote control 
signal (infrared signal) from a remote commander 311 
of the IRD 1 , converts it to an electric signal, and sup- 
plies it to the control unit 300. 

[0295] Each of the DVTR's 3 and 4 of the present em- 
bodiment Is provided with recording function. In detail, 
each DVTR receives supply of the analog video signal, 
converts it to the digital video data, and records the dig- 
ital video data in a recording medium, or receives supply 
of the digital video data and records it in the recording 
medium. Furthermore, each of the DVTR's 3 and 4 of 
the present embodiment is provided with playback func- 
tion. In detail, each DVTR reads out the digital video da- 
ta recorded in a recording medium and sends out the 
analog video signal or the digital video signal as it is. 
[0296] At first, the recording function of the DVTR's 3 
and 4 is described. A user of the DVTR's 3 and 4 enters 
a selection input by use of the remote commander 31 1 
to select any one of the analog video signal supplied 
through the analog input tennlnal 31 a and the digital vid- 
eo data supplledthrough the digital Input/output terminal 
34d prior to starting of the recording processing. Corre- 
spondingly to the selection input, the control unit 300 
generates a switching control signal for switching the se- 
lector 33, and supplies it to the selector 33 to switch the 
signal sent out from the selector 33. 
[0297] In the case that the user selects the analog vid- 
eo signal supplied through the analog input terminal 3 1 a 
and instructs to record the analog video signal, the con- 
trol unit 300 controls ait components to put this appara- 
tus in the recording mode. The analog video signal sup- 
plied through the analog input terminal 31a is supplied 
to the A/D conversion unit 31 . 

[0298] The A/D conversion circuit 31 converts the 
supplied analog video signal to the digital video data, 
and supplies it to the compression processing unit 32. 
The compression processing unit 32 subjects the sup- 
plied digital video data to MPEG data compression 
processing in the present embodiment, and supplies the 
compressed digital video data to the selector 33. 
[0299] Because the selector 33 is switched so as to 
send out the signal supplied from the analog input ter- 
minal 31a according to the selection instruction entered 
by the user as described hereinbefore, the compressed 
digital video data received from the compression 



processing unit 33 is supplied to the recording process- 
ing unit 35 through the selector 33. 
[0300] The recording processing unit 35 generates 
the recording digital video data from the supplied digital 
5 video data and supplies it to a recording head. Thereby, 
the analog video signal supplied through the analog in- 
put terminal 31 a is recorded digitally in a recording me- 
dium as the digital video data. 

[0301] Similarly, in the case that a user selects the dig- 
10 ital video data supplied through the digital input/output 
terminal 34d and instructs to record the digital video da- 
ta, the digital video signal supplied through the digital 
input/output terminal 34d is taken in by means of the 
IEEE 1394 l/F circuit 34. and supplied to the selector 33. 
IS [0302] The selector 33 is switched so as to send out 
the digital signal from the digital input/output terminal 
34d correspondingly to the selection instruction entered 
by the user by use of the remote commander 311 as 
described hereinabove. Thereby, the digital video data 
20 taken in by means of the IEEE 1 394 l/F circuit 24 Is sup- 
plied to the recording processing unit 35 by way of the 
selector 33. 

[0303] The recording processing unit 35 generates 
the recording digital video data from the received digital 

25 video data as described hereinabove and supplies it to 
the recording head. Thereby, the digital video data sup- 
plied through the digital input/output ternninal 34d is re- 
corded digitally in a recording medium. 
[0304] As described hereinabove, the DVTR's 3 and 

30 4 can record the signal digitally In a recording medium 
regardless of the type of the signal, namely the analog 
video signal supplied through the analog input terminal 
31a or the digital video data supplied through the digital 
Input/output terminal 34d. 

35 [0305] Next, the playback function of the DVTR's 3 
and 4 of the present embodiment will be described. 
When a user instructs playback by use of the remote 
commander 311 , the control unit 300 controls all com- 
ponents to put this apparatus In the playback mode. The 

40 control unit 300 controls the playback processing unit 
36 to read out the digital signal recorded in a recording 
medium, and the digital signal is demodulated and sup- 
plied to the demultiplexer unit 37 and the IEEE 1394 1/ 
F circuit 34. 

45 [0306] In the case that the supplied digital signal is a 
signal that has been formed by multiplexing a plurality 
of programs, the demultiplexer unit 37 extracts the dig- 
ital video signal of the program to be viewed correspond- 
ing to the selection instruction entered by the user by 

50 use of the remote commander 311, and supplies it to the 
MPEG decoding unit 38. 

[0307] The MPEG decoding unit 38 subjects the sup- 
plied digital video signal to compression/expansion 
processing to restore it to the uncompressed original 
55 digital video signal, and supplies it to the D/A conversion 
unit 39. The D/A conversion unit 39 converts the digital 
video signal supplied to the D/A conversion unit 39 to 
the analog video signal, and sends it out through the 
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analog output terminal 39a. The analog video signal is 
supplied to an electronic apparatus such as an analog 
monitor apparatus for using. 

[0308] On the other hand, the IEEE 1394 l/F circuit 34 
that has received the digital signal from the playback 5 
processing unit 36 generates the packet transmission 
data from the supplied digital signal. Then, the IEEE 
1394 l/F circuit 34 sends out the packet data through 
the digital input/output terminal 34 to thereby transmit it 
to an electronic apparatus connected to the digital bus. io 
[0309] As described hereinabove, the DVTR's 3 and 
4 of the present embodiment can generate not only the 
analog output but also the digital output from the video 
signal recorded digitally in a recording medium. 
[031 0] The IEEE 1 394 l/F circuit 34 of the DVTR 3 and ^5 
4 of the present embodiment has the same structure as 
the IEEE 1394 l/F circuit 17of the above-mentioned IRD 
1. In other words, the IEEE 1394 l/F circuit 34 can per- 
form variously, the IEEE 1394 l/F circuit 34 takes In the 
digital data from each electronic apparatus through the 20 
digital bus, and generates the packet digital data to be 
supplied to another electronic apparatus and sends it 
out to the digital bus as described hereinabove. 
[0311] Furthermore, the IEEE 1394 l/F circuit 34 ex- 
tracts the necessary information such as SID of a sender 25 
electronic apparatus (apparatus ID) from the received 
packet and supplies it to the control unit 300, or extracts 
the necessary information from the control information 
packet and supplies It to the control unit 300. Further- 
more, the IEEE 1 394 l/F circuit 34 generates the control 30 
Infonnation packet under the control performed by 
means of the control unit 300 and sends it out to the 
digital bus through the digital Input/output terminal 34d. 
[0312] Furthermore, the IEEE 1394 l/F circuit 34 of 
each of the DVTR's 3 and 4 Is provided with a register 35 
341 having oPCR and iPCR for connecting the channel 
in the broadcast connection mode and the PtoP connec- 
tion mode. 

[oPCR and IPCR] 40 

[031 3] FIG. 1 6 and FIG. 17 are diagrams for describ- 
ing the register of the IEEE 1 394 l/F circuit of each elec- 
tronic apparatus connected through the IEEE 1394 
standard digital interface and the connection of the 45 
channel between electronic apparatus performed by i 
use of the register 

[0314] As shown in FIG. 16 and FIG. 17, each elec- 
tronic apparatus connected through the IEEE 1394 
standard digital interface has IPCR for controlling the 50 
channel for receiving the data input and oPCR for con- ^ 
trolling the channel for sending the data output. These 
iPCRand oPCR are provided correspondingly to the 
connectable channel and are provided with a register 
BC used for the broadcast connection and a register 55 
PtoP used for the PtoP connection. 
[031 5] Therefore, the registers 1 71 , 251 , and 341 pro- 
vided on tho IEEE 1 394 l/F circuits 1 7, 25, and 34 of the 



IRD 1 : DTV 2, and DVTR's 3 and 4 of the present em- 
bodiment have the same structure as the registers 
shown in FIG. 16 and FIG. 17. 

[0316] When the broadcast connection is formed be- 
tween a transmission apparatus and a receiving appa- 
ratus through a predetermined channel, for example, 
the channel of the number 63, a flag is set to instruct the 
broadcast register BC in oPCR of the channel No. 63 of 
the transmission apparatus as shown In FIG. 16. Fur- 
thermore, in the receiving apparatus, a flag is set to in- 
struct the broadcast register BC in IPCR of the channel 
No. 63. 

[0317] Thereby, the transmission apparatus sends 
outthe data through the No. 63 channel formed in broad- 
cast-out connection mode and the receiving apparatus 
receives the isochronous transmitted data through the 
channel through the No. 63 channel formed in broad- 
cast-in connection mode. 

[0318] Another transmission apparatus that is to 
transmit the data to the No. 63 channel clears the flag 
of the register BC of No. 63 oPCR of the electronic ap- 
paratus that is sending out the data to the No. 63 chan- 
nel already to thereby stop the transmission of the data 
to the No. 63 transmission apparatus that is sending out 
the data already before this apparatus sends out the da- 
ta, and this apparatus can transmits the data to the No, 
63 channel. 

[031 9] On the other hand, when a channel is connect- 
ed in the PtoP connection mode to the No. 63 channel 
between a transmission apparatus and a receiving ap- 
paratus, the receiving apparatus requests the transmis- 
sion apparatus to connect a channel of the PtoP con- 
nection. The transmission apparatus that has received 
the request sets a flag to the register RoP for PtoP In 
the oPCR of the No. 63 channel as shown in FIG. 17. 
On the other hand, the receiving apparatus sets a flag 
to the register PtoP for PtoP In No. 63 iPCR. 
[0320] Thereby, the channel is connected in the PtoP 
connection mode between the transmission apparatus 
and the receiving apparatus as shown in FIG. 1 7, and It 
is possible to transmit the data. Because only the receiv- 
ing apparatus that has requested the PtoP connection 
can clear the flag of oPCR of the transmission apparatus 
in the case of the PtoP connection mode, another ap- 
paratus cannot send out the data to the channel as long 
as the data transmission through the channel formed in 
the PtoP connection continues. 

[Category of the Apparatus and Allocation of Channel 
Attribute] 

[0321 ] In the present embodiment, electronic appara- 
tus that are components of the home network system 
connected to the digital bus 5 are classified to the elec- 
tronic apparatus (first electronic apparatus) that re- 
ceives the data through the channel connected mainly 
in the broadcast connection mode and the electronic ap- 
paratus (second electronic apparatus) that receives the 
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data through the channel connected mainly in the PtoP 
connection mode, and the channel connected in the 
broadcast connection mode is secured previously 
based on the classification result. 

[0322] In the present embodiment, the monitor appa- s 
ratus thai receives supply of the digital video signal from 
other electronic apparatus such as the DTV simply and 
supplies it to a user is regarded as the first electronic 
apparatus that receives the data through the channel 
connected mainly in the broadcast connection mode. io 
[0323] Furthermore, in the present embodiment, for 
example, the electronic apparatus that detects the in- 
crement/decrement of the apparatus connected to the 
digital bus 5 and the apparatus that is regarded as the 
control apparatus of the home network system are re- is 
garded as the apparatus that executes classification, 
the apparatus that executes classification inquires 
whether each electronic apparatus connected to the dig- 
ital bus 5 is a monitor apparatus or not by use of the 
asynchronous communication specified to the IEEE 
1394 standard digital interface, and an electronic appa- 
ratus is classified to the first electronic apparatus and 
the second electronic apparatus based on the response. 
[0324] In this case, whether the electronic apparatus 
is a monitor apparatus or not is discriminated by Inquir- 25 
ing whether the apparatus includes, for example, the 
monitor sub-unit specified by the AV/C (AudioA/ideo 
Control) command specified to the IEEE 1394 standard 
digital interface or not. As a matter of course, the clas- 
sification method is by no means limited to this case, 30 
and a method in which the category information of an 
apparatus is inquired to discriminate whether the appa- 
ratus is a monitor apparatus that receives the data main- 
ly or not may be employed. 

[0325] The apparatus that executes classification pre- 35 
viously secures the channel connected in the broadcast 
connection mode based on the classification result of 
the apparatus connected to the digital bus 5. A plurality 
of channels of the IEEE 1394 standard digital interface 
are used flexibly so that the previously secured channel 
that has been connected by the broadcast connection 
mode Is not connected to a channel in the PtoP connec- 
tion mode. 

[0326] FIG. 1 8 and FIG. 1 9 are diagrams for describ- 
ing the classification of the apparatus and the allocation ^5 
of the channel attribute. In the present embodiment, the 
apparatus that executes classification inquires of each 
apparatus connected to the digital bus 5 and classifies 
the apparatus Into the monitor apparatus and other ap- 
paratus as described hereinabove. In the present em- so 
bodiment, then, the apparatus that executes classifica- 
tion allocates the channel (broadcast channel) to be . 
connected in the broadcast connection mode to the ap- 
paratus that has been recognized as the monitor appa- 
ratus such as the DTV as shown in FIG. 18. ss 
[0327] In FIG. IS^twoDTV'sSI and 52 are connected 
to the digital bus 5. The channel having the channel No. 
63 that is usable in the IEEE 1 394 standard digital inter- 



face is allocated to the DTV 51 . Furthermore, the chan- 
nel having the channel No. 62 is allocated to the DTV 52. 
[0328] As described hereinabove, in the embodiment 
of the present invention, one broadcast channel is allo- 
cated to a monitor apparatus having a connection ter- 
minal of the IEEE 1394 standard digital interface. In oth- 
er words, different independent broadcast channels are 
allocated to respective physical monitor apparatus con- 
nected to the digital bus 5. 

[0329] Herein, the channel having the channel No. 63 
is simply referred to as channel 63, and the channel hav- 
ing the channel No. 62 is simply referred to as channel 
62 hereinafter, and the channel is correlated to thechan- 
nel No. 

[0330] Some DTV's among DTV's have a so-called 
two-screen function or PinP (Picture in Picture) function 
in which two video signals are processed independently, 
and respective two pictures corresponding to two video 
signals are displayed on different display areas on the 
display screen of the DTV, or one picture is displayed 
partially on the other picture. 

[0331] In this case, because one DTV processes two 
video signals independently and simultaneously, one 
DTV is equivalent to two monitor apparatus theoretical- 
ly. In the case that a monitor apparatus can process a 
plurality of input signals simultaneously, the more other 
broadcast channels are allocated. 
[0332] In detail, as shown in FIG. 19, in the case that 
the DTV 52 has so-called two-screen function, two 
broadcast channels are allocated independently to the 
first signal processing system (MON 1 ) and the second 
signal processing system (MON 2) respectively. In the 
exemplary case shown in FIG. 19, the channel 62 is al- 
located to the first signal processing system (MON 1 ) of 
the DTV 53 and the channel 61 is allocated to the sec- 
ond signal processing system (MON 2) of the DTV 53. 
[0333] As described hereinabove, in the case that one 
monitor apparatus has a function to process a plurality 
of Infonnation signal inputs such as video signals 
through it is physically one monitor apparatus, the 
broadcast channel is allocated with consideration of the 
theoretical number of monitor apparatus. 
[0334] In order to discriminate whether a monitor ap- 
paratus has a function to process a plurality of informa- 
tion signal inputs simultaneously or not, the monitor ap- 
paratus having the function to process a plurality of in- 
formation signal inputs simultaneously may be provided 
with the monitor sub-unit information corresponding to 
the number of functions, or may be provided with the 
information for instructing that the apparatus has the 
function to process a plurality of information signal in- 
puts simultaneously. As a matter of course, otherwise, 
whether a monitor apparatus has a function to process 
a plurality of information signal inputs simultaneously or 
not may be discriminated based on other information 
that is inquired through the IEEE 1394 standard digital 
interface. 

[0335] For allocation of the broadcast channel to the 
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monitor apparatus such as the DTV, a flag "1" is set to 
the register (broadcast connection register) BC used for 
broadcast connection to the channel allocated to this ap- 
paratus in iPCR of the IEEE 1 394 l/F circuit of each nnon- 
ilor apparatus. Thereby, the monitor apparatus is 5 
brought into a stale wailing for the data input through 
the broadcast channel allocated to this apparatus. 
[0336] As a matter of course, a method as described 
herein under may be employed, in which each monitor 
apparatus stores the channel No. of the broadcast chan- io 
nel allocated to this apparatus in, for example, a memory 
such as the RAM of the control unit, and when the broad- 
cast channel is connected actually, a flag 1 is set to the 
broadcast connection register BC of iPCR of the chan- 
nel. 15 
[0337] As described hereinabove, in the present em- 
bodiment, the apparatus that executes classification 
and the electronic apparatus that is classified are clas- 
sified to the monitor apparatus and other apparatus, and 
different broadcast channels are allocated to the re- 20 
spective monitor apparatus. In the IEEE 1394 standard 
digital interface, the number of usable transmission 
channels is determined previously. 
[0338] Therefore, by allocating different broadcast 
channels to every monitor apparatus, the attribute that 25 
is the channel to be connected In the broadcast connec- 
tion mode or that is the channel to be connected in the 
PtoP connection mode is allocated to each of a plurality 
of transmission channels that are usable in the IEEE 
1 394 standard digital interface in the home network sys- 30 
tern. 

[Operation for Categorization of Apparatus and for 
Allocation of Channel Attribute] 

35 

[0339] Next, the operation for classification of the ap- 
paratus and allocation of the channel attribute per- 
formed by means of the apparatus that detects incre- 
ment/decrement of the apparatus connected to the dig- 
ital bus 5 and by means of the apparatus that is regarded "^o 
as the control apparatus of the home network system in 
the present embodiment will be described with refer- 
ence to a flowchart shown in FIG. 20. 
[0340] in the description in the following, it is assumed 
that the apparatus that detects increment/decrement of ^5 
the apparatus connected to the digital bus 5 executes 
the classification of the apparatus and allocation of the 
channel attribute. In detail, in the present embodiment, 
each electronic apparatus connected to the digital bus 
5 monitors the voltage change of the connection port for so 
the IEEE 1394 standard digital interface to thereby de- 
tect the attachment of an electronic apparatus (incre- 
ment of connected apparatus) to the digital bus and de- 
tachment of an apparatus (decrement of connected ap- 
paratus) from the digital bus 5. 55 
[0341] An apparatus that detects increment/decre- 
ment o^ the apparatus connected to the digital bus 5 ex- 
ecute, iassification and implements the routine shown 



in FIG. 20. Therefore, in the present embodiment, any 
one of the IRD 1 , DTV 2, and DVTR's 3 and 4 that con- 
stitute the home network system can be an apparatus 
that executes the classification, it is assumed herein that 
the DTV 2 is the apparatus that executes the classificfc- 
lion in the following description. 

[0342] The DTV 2 that is assumed to be the apparatus 
that detects increment/decrement of the apparatus con- 
nected to the digital bus 5 and executes the classifica- 
tion implements the routine shown in FIG. 20 with cor- 
poration of the control unit 200 of this apparatus and the 
IEEE 1394 l/F circuit 25. At first, the control unit 200 of 
the DTV 2 controls the I EEE 1 394 l/F circuit 25 to inquire 
whether each electronic apparatus connected to the dig- 
ital bus including this apparatus is a monitor apparatus 
or not: and determines whether a monitor apparatus is 
connected to the digital bus 5 or not (step S1 01 ). 
[0343] If it is determined that no monitor apparatus is 
connected in the determination processing in step S1 01 , 
then the routine shown in FIG. 20 is brought to an end 
in the present embodiment. On the other hand, if It is 
determined that a monitor apparatus is connected in the 
determination processing in step SI 01 , then the contrci 
unit 200 of the DTV 2 determines the first monitor appa- 
ratus (step SI 02). The reason that the operation is per- 
formed as described hereinabove Is that a plurality of 
monitor apparatus such as DTV are connected to the 
digital bus 5 in some cases. 

[0344] The control unit 200 of the DTV 2 controls the 
IEEE 1394 l/F circuit 25 to inquire of the determined 
monitor apparatus whether a previously determined 
channel to be connected in the broadcast-in connection 
mode (referred to as default channel hereinafter in the 
present specification) Is set to the determined monitor 
apparatus or not, and determines whether the default 
channel Is set or not (step 81 03). 
[0345] The default channel is set as the channel de- 
termined for each apparatus, for example, during fabri- 
cation of the apparatus by the maker side of the appa- 
ratus as a channel of the apparatus to be connected in 
the broadcast-in connection mode. 
[0346] In the present embodiment, the DTV 2 is the 
only monitor apparatus as shown in FIG. 12. Therefore, 
!n step S103, the DTV 2 inquires of itself about the de- 
fault channel. In the determination processing of step 
8103, If it is determined that the default channel is not 
set, then the DTV 2 accepts a setting input of the default 
channel to the monitor apparatus through, for example, 
the remote commander of this apparatus, (step 81 04), 
[0347] The control unit 200 of the DTV 2 detemilnes 
whether the default channel setting end operation has 
been performed or not (step S105), and if the setting 
end operation has not been performed, the step 8104 
and following steps are repeated. In the determination 
processing in step 8103. if it is determined that the de- 
fault channel is set to the monitor apparatus, or if it is 
determined that the default channel setting end opera- 
tion has been performed, then the control unit 200 of the 
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DTV 2 controls the IEEE 1394 l/Pcircuit 25 to determine 
whether the default channel of the monitor apparatus Is 
In use (whether the data has been transmitted already) 
or the default channel has been used exclusively by 
means of another electronic apparatus (step S106). 
[0348] Then, the control unit 200 of the DTV 2 deter- 
mines whether the channel thai has been set as the de- 
fault channel of the monitor apparatus is in use or not 
(step S107) based on the result obtained in step S106. 
If it is determined that the channel is not in use in the 
determination processing In step S107, then the control 
unit 200 of the DTV 2 determines whether the channel 
set as the default channel of the monitor apparatus is 
exclusively occupied already by another electronic ap- 
paratus or not (step SI 08). 

[0349] If it is determined that the default channel of 
the monitor apparatus is in use already in the determi- 
nation processing in step S1 07, or if it is determined that 
the default channel of the monitor apparatus is allocated 
to another electronic apparatus and exclusively occu- 
pied already in the detenninatlon processing In step 
S108, then the control unit 200 of the DTV 2 changes 
the default channel of the monitor apparatus (step S109) 
and allocates the changed default channel to the mon- 
itor apparatus (step S110). 

[0350] In the present embodiment, when the default 
channel Is to be changed (the channel to be allocated 
Is changed), whether the channel having the channel 
No. smaller than the default channel by 1 is free or not 
is detected, and if the channel is free, then the default 
channel is changed to the channel. On the other hand, 
If the channel is not free, then the channel No. is reduced 
by 1 , and whether the channel Is free or not Is detected 
again. 

[0351] As described hereinabove, in the present em- 
bodiment, the channel No. is shifted one by one to detect 
a free channel, and the default channel is changed to 
the detected free channel. Herein, the free channel 
means a channel that Is not being used (no transmission 
data) and not allocated to another electronic apparatus 
as described hereinabove. 

[0352] Then, In the above-mentioned step S110, the 
iPCR of the IEEE 1394 I/F circuit of the monitor appa- 
ratus clears the flag of the register BC corresponding to 
the default channel before the change, and sets a flag 
to the register BC corresponding to the default channel 
after the change. 

[0353] Furthermore, in the determination processing 
in step S 108, if the default channel of the monitor appa- 
ratus is not occupied by another apparatus, then the se- 
quence proceeds to the processing in step S111 be- 
cause it is not necessary to change the default channel. 
[0354] If allocation of the default channel in step S1 1 0 
is ended and if it is determined that the default channel 
of the monitor apparatus is not occupied by another ap- 
paratus, then the control unit 200 of the DTV 2 deter- 
mines whether there is a monitor apparatus to which the 
default channel is not yet allocated or not (step S111). 



[0355] If it is detennined that there is a monitor appa- 
ratus to which the default channel is not yet allocated in 
the determination processing in step S111 , the monitor 
apparatus to which the default channel Is not yet allo- 

5 cated is subjected to the processing in step 1 03 and the 
following steps. On the other hand, if it Is determined 
thai there is no monitor apparatus to which the default 
channel is not yet allocated in the determination 
processing in step S111 , then the routine shown in FIG. 

10 20 is brought to an end because allocation of the default 
channel that is a channel to be connected In the broad- 
cast connection mode is ended. 

[0356] Because the DTV 2 is only the monitor appa- 
ratus in the present embodiment as shown in FIG. 12, 

15 the DTV 2 allocates the channel to be connected in the 
broadcast connection mode to this apparatus. In the 
present embodiment, the channel 63 is allocated to the 
DTV 2 as described hereinbefore. 
[0357] Then, the DTV 2 waits for the data to be trans- 

20 mitted through the channel 63, and accepts the data in- 
put when the data is transmitted. A picture correspond- 
ing to the data accepted as described hereinabove is 
displayed on the display screen of the display element 
30 of the DTV 2. 

25 [0358] A channel having a predetennined channel 
No,, for example, the channel 63 has been allocated to 
the monitor apparatus having the IEEE 1394 standard 
digital interface as the default channel when It was man- 
ufactured as described hereinabove. As a matter of 

30 course, if the default channel is not set, the default chan- 
nel can be set correspondingly to the setting input en- 
tered by a user as described hereinabove. Furthermore, 
regardless of the default channel that has been set al- 
ready, the apparatus that executes classification may be 

35 allocated automatically to the monitor apparatus. 

[0359] Furthermore, In the present embodiment, the 
case In which the DTV 2 is the apparatus that executes 
classification is described exemplarily. However, as de- 
scribed hereinabove, each electronic apparatus having 

40 the IEEE 1394 standard digital interface has a function 
to implement the routine shown in FIG. 20 with cooper- 
ation of, for example, the control unit of this apparatus 
and the IEEE 1394 I/F circuit. 

[0360] Therefore, in the present embodiment, not only 
45 the DTV 2 but also the IRD 1 and DVTR's 3 and 4 have 
the function to implement the routine shown in FIG. 20. 
An apparatus that detects increment/decrement of an 
apparatus connected to the digital bus 5 implements the 
routine shown in FIG. 20 to thereby classify the appara- 
50 tus always suitably correspondingly to the connection 
state of the electronic apparatus to the digital bus 5 and 
to allocate the channel to be connected in the broadcast 
connection mode to the monitor apparatus. 
[0361] The classification of the apparatus and alloca- 
55 tion of channel attribute shown in FIG. 20 can be imple- 
mented at a desired timing, for example, when a user 
instructs It. 

[0362] Furthermore, in the present embodiment, In 
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the case that a monitor apparatus has a function to proc- 
ess a plurality of input signals simultaneously, different 
one channel is allocated to a function to process each 
of the plurality of input signals for the monitor apparatus 
as described hereinabove with respect to FIG. 18 and 
FIG. 19. However, another method may be employed. 
[0363] In the case that there are a plurality of monitor 
apparatus, the number of channels to be allocated may 
be changed correspondingly to the number of monitor 
apparatus, for example, one channel is allocated to two 
monitor apparatus. The monitor apparatus selects the 
channel to be used. However as described herein- 
above, it is convenient that different independent chan- 
nels are allocated to respective monitor apparatus be- 
cause a plurality of monitor apparatus can be used with- 
out any restriction even when the plurality of monitor ap- 
paratus are used simultaneously. 
[0364] Furthermore, the case in which the routine 
shown in FIG. 20 Is Implemented with cooperation of the 
control unit 200 of the DTV 2 and the IEEE 1394 1/F cir- 
cuit 25 Is described in the present embodiment, howev- 
er, another method may be employed. The IEEE 1394 
l/F circuit 25 may have a function to implement the rou- 
tine shown In FIG. 20. Otherwise, a controller used ex- 
clusively for the IEEE 1394 l/F circuit Is provided, and 
the routine shown in FIG. 20 may be implemented with 
cooperation of the controller and the IEEE 1394 l/F cir- 
cuit. 

[0365] In the case that the channel to be connected 
in the broadcast-in connection mode (default channel) 
is allocated previously to a monitor apparatus and the 
data is sent out from the IRD 1 as described herein un- 
der, or In the case that the DVTR's 3 and 4 send out the 
data or the DVTR's 3 and 4 receive supply of the data 
for recording, the channel thai is usable in the IEEE 
1 394 standard digital interface Is used efficiently and the 
convenient home network system is realized. 

[Channel Connection In Playback Output] 

[0366] As described hereinabove, in the present em- 
bodiment, the DTV 2, which cannot be a sender and 
does not send out the main information data such as the 
video data and audio data, waits for supply of the data 
transmitted through the channel 63 allocated to this ap- 
paratus. 

[0367] On the other hand, the IRD 1 and the DVTR's 

3 and 4, which are electronic apparatus to be a sender 
that sends out the main information data such as the 
video data and audio data, are connected. In the broad- 
cast-out connection mode to a channel allocated to the 
DTV 2 and send out the data In playback output when 
the data is being sent out from these apparatus. 
[0368] FIG. 21 is a flowchart for describing the routine 
implemented in playback output when the data is being 
sent out in each of the IRD 1 , the DVTR 3, and the DVTR 
4. The routine shown in FIG. 21 is Implemented in a 
transmission apparatus (output apparatus) for sending 



out the data when the power source is turned on in the 
;se of the IRD 1 and when "playback key" is operated 
the cr.se of the DVTR 3 and the DVTR 4. 
[0369] In FIG. 21 , step S301 that Is enclosed by a dou- 
5 ble line is processing to be performed by a user. In de- 
scription of the routine shown in FIG. 21 , the case in 
which the above-mentioned DVTR 3 described with re- 
spect to FIG. 15 is served as the transmission apparatus 
and the routine shown in FIG. 21 is implemented by 
10 nieans of the DVTR 3 will be described exemplarlly. 
[0370] When the "playback key" of the remote com- 
mander 311 of the DVTR 3 is operated by a user and 
the playback instruction for playing back the data is en- 
tered, the control unit 300 of the DVTR 3 controls the 
15 IEEE 1394 l/F circuit 34 of this apparatus to detect the 
default channel of the DTV 2 that is served as the mon- 
itor apparatus through the digital bus 5 (step S201). 
[0371] The control unit 300 of the DVTR 3 detemnines 
whether a plurality of monitor apparatus that are capable 
20 of processing the digital data such as the DTV are con- 
nected or not based on the detection result obtained in 
step S201 (step S202). If it is determined that a plurality 
of monitor apparatus are not connected in the determi- 
nation processing in step S202, then the sequence pro- 
25 ceeds to the processing in step S205. 

[0372] On the other hand, if it Is determined that a plu- 
rality of monitor apparatus are connected ir- the deter- 
mination processing In step S202, then the control unit 
300 of the DVTR 3 notifies the required selection of a 
30 monitor apparatus to a user in displaying on the LCD 
(liquid crystal display) of this apparatus or in lighting or 
flickering of the LED (light emitting diode) (step S203). 
[0373] In response to the notice notified In sep S203, 
the user enters a selection input for selecting a monitor 
35 apparatus by use of the remote commander 31 1 of the 
DVTR 3 (step S301). Then, the control unit 300 of the 
DVTR 3 accepts the selection Input for selecting a mon- 
itor apparatus entered by the user (step S204). 
[0374] The control unit 300 of the DVTR 3 controls the 
IEEE 1394 l/F circuit 34 to check the transmission ap- 
paratus that sends out the data to the receiver monitor 
apparatus that receives the output data from the DVTR 
3 (step S205). Because the monitor apparatus that can 
be the receiver for receiving the data from the DVTR 3 
^5 is only the DTV 2 In the present embodiment, the control 
{ unit 300 of the DVTR 3 checks the transmission appa- 
ratus that transmits the data to the default channel 
(channel 63) of the DTV 2. 

[0375] In this case, the header of each packet sent 
50 out to the digital bus is checked and the DID (apparatus 
ID) of the packet of the channel No. 63 is checked, and 
the transmission apparatus that sends out the data to 
the channel 63 is identified. 

[0376] Then, the control unit 300 of the DVTR 3 de- 
55 termines whether there is a transmission apparatus that 
sends out the data to the channel 63 or not (step S206). 
If it is determined that there Is no transmission apparatus 
that sends out the data to the default channel of the DTV 
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2 in the determination processing in step S206, then the 
sequence proceeds to the processing in step S208. 
[0377] On the other hand, if it is detemnined that there 
is a transmission apparatus that sends out the data to 
the default channel of the DTV 2 in the determination 
processing in step S206, then the register BC for the 
broadcast connection of the channel 63 of oPCR of the 
IEEE 1394 l/F circuit of the transmission apparatus 
specified in step S205 is cleared (step S207). 
[0378] The IE EE 1 394 l/F circuit 34 of the DVTR 3 sets 
a flag 1 to the register BC for the broadcast connection 
of the channel 63 of oPCR of this apparatus to thereby 
form the broadcast-out connection to the channel 63, 
and sends out the data to the channel (step S208). 
[0379] As described hereinabove, in the home net- 
work system of the present embodiment, when the data 
is to be transmitted to a monitor apparatus, the channel 
allocated to the target monitor apparatus is specified 
and a connection is formed in the broadcast connection 
mode to the channel, and the data is sent out. 
[0380] Therefore, even though a transmission appa- 
ratus is transmitting the data already to the monitor ap- 
paratus on the receiver side of the data, the data trans- 
mission from the transmission apparatus is stopped, 
and then the apparatus that is to transmit the data later 
can send out the data. 

[0381] In other words, with effective utilization of the 
characteristic of the broadcast con nectlon mode that lat- 
er transmission of the data is allowed always, the data 
to be supplied to the monitor apparatus can be changed 
only by changing the transmission apparatus that sends 
out the data without any operation of the monitor appa- 
ratus. 

[0382] Therefore, in the case that the digital video sig- 
nal is played back for monitoring simply, the picture cor- 
responding to the digital video signal supplied from a 
plurality of transmission apparatus can be switched and 
viewed easily by connecting the channel In the broad- 
cast connection mode not in the PtoP connection mode. 
[0383] FIG. 22A and FIG. 228 and FIG. 23A and FIG. 
23B are diagrams for describing the playback output 
processing In the IRD 1 and the DVTR's 3 and 4 In the 
present embodiment In FIG. 22A and FIG. 22B and 
FIG. 23A and FIG. 238, a solid line an-ow represents a 
broadcast connection and a dotted line arrow repre- 
sents a PtoP connection. The arrow directed to a pre- 
detemrilned channel of the digital bus 5 represents the 
data output from an apparatus, and the arrow directed 
to an apparatus represents the data input. 
[0384] In the present embodiment, the channel 63 is 
allocated to the DTV 2 as the default channel that is the 
channel to be connected In the broadcast connection 
mode. Therefore, as shown in FIG. 22A, the IRD 1 forms 
the broadcast-out connection to the channel 63 and 
transmits the data to thereby supply the video data re- 
ceived from the IRD 1 to the DTV 2, and the DTV 2 dis- 
plays a picture corresponding to the signal received 
from the IRD 1 on the display element of this apparatus. 



[0385] When the "playback key" of the DVTR 3 is 
pushed down while the state shown in FIG. 22A Is being 
maintained, the DVTR 3 executes the routine shown in 
FIG. 21 as shown in FIG. 228 to thereby cancel the 
5 broadcast-out connection to the channel 63 of the IRD 
1 , and this apparatus forms the broadcast-out connec- 
tion to the channel 63. The data supplied from the DVTR 
3 is sent out to the channel 63, and viewed by way of 
the DTV 2. 

10 [0386] Similarly, as shown in FIG. 23A, the DVTR 3 
forms the broadcast-out connection to the channel 63 
and sends out the data to thereby display a picture cor- 
responding to the digital signal supplied from the DVTR 
3 on the DTV 2. 

15 [0387] When the power source of the IRD 1 is turned 
on while the state shown in FIG. 23A is being main- 
tained, the IRD 1 implements the routine shown in FIG. 
21 , cancels the broadcast-out connection to the channel 
63 of the DVTR 3 as shown in FIG. 23B, the IRD 1 forms 

20 the broadcast-out connection to the channel 63, the data 
is sent out from the IRD 1 to the channel 63, and the 
data is viewed by means of the DTV 2. 
[0388] The picture displayed on the display screen of 
the display element of the DTV 2 is changed to a picture 

25 supplied from another transmission apparatus simply 
only by changing the data transmission apparatus as 
described hereinabove. 

[0389] In the present embodiment, the selection input 
to select a monitor apparatus from among a plurality of 
30 monitor apparatus is accepted In the case that the plu- 
rality of monitor apparatus are connected to the digital 
bus 5. However, the present invention Is by no means 
limited to this case. 

[0390] For example, the monitor apparatus that trans- 

35 rnits the data has been previously set to, for example, 
the IRD 1 or the DVTR 3 or 4. The data may be trans- 
mitted to the monitor apparatus that has been previously 
set when the data is sent out for playing back in the IRD 
1 or DVTR 3 or 4. Otherwise, the selection input entered 

40 by a user is accepted, and the data is transmitted to the 
monitor apparatus that has been previously set if the se- 
lection Input Is not entered within a predetermined cer- 
tain time period. 



[0391] In the present embodiment, when the DVTR 3 
or 4 receives supply of the digital data and the digital 
data is recorded in a recording medium, the channel 

50 formed in the PtoP connection mode is connected to a 
channel other than the default channel allocated to the 
DTV 2 that is served as the monitor apparatus as shown 
with a dotted line arrow in FIG. 22A and F1G..22B and 
FIG. 23Aand FIG 128. 

55 [0392] FIG. 24 is a flowchart for describing the record- 
ing execution routine for recording the data supplied 
through the digital bus 5 in a recording apparatus or a 
recording/reproducing apparatus connected to the dig- 
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ital bus 5. In detail, in the present ennbodtment, the rou- 
tine is implemented in the apparatus when "recording 
start key (REC key)" is operated in the DVTR 3 or DVTR 
4. 

[0393] When the selector 33 Is switched so that the 
DVTR 3 records the data supplied through the digital 
bus 5 and the "recording start key" of the remote com- 
mander 311 is operated, the control unit 300 of the 
DVTR 3 implements the routine shown in FIG. 24. At 
first, the control unit 300 of the DVTR 3 controls the IEEE 
1394 l/F circuit 34 to detect the SID (apparatus ID) in- 
cluded in the header of a packet sent out to the digital 
bus 5, and determines the apparatus to be the transmis- 
sion apparatus that transmits the data to be recorded 
(step S401). 

[0394] The DVTR 3 or 4 determines the electronic ap- 
paratus that is sending out the data to the digital bus 5 
as the transmission apparatus that transmits the data to 
be recorded when recording is started as described 
hereinabove in the present embodiment. 
[0395] The control unit 300 of the DVTR 3 controls the 
IEEE 1 394 l/F circuit 34 to refer iPCR and oPCR of each 
electronic apparatus connected to the digital bus 5 and 
to thereby detect the default channel allocated to the 
monitor apparatus, and connects a channel in the PtoP 
connection mode to a channel other than the default 
channel between the DVTR 3 and the transmission ap- 
paratus determined in step S401 (step S402). 
[0396] After a channel is connected in the PtoP con- 
nection mode between this apparatus and the target 
transmission apparatus as described hereinabove, the 
data transmitted through the connected channel is re- 
ceived, and recording is started (step 5403). 
[0397] Thereby, the data supplied from the transmis- 
sion apparatus Is received surely through the digital bus 
5 and recorded in a recording medium until the DVTR 3 
is operated to stop the recording ("stop key" is pushed 
down) without snatching of the channel by another ap- 
paratus. 

[0398] Moreover, as described hereinafter, a channel 
In the PtoP connection mode is connected avoiding the 
channel to be connected in the broadcast-in connection 
mode allocated to the DTV 2 (default channel) . There- 
by, the function that has not been realized can be real- 
ized, for example, the data that is being recorded can 
be monitored. 

[0399] The case in which the apparatus that is send- 
ing out the data to the digital bus 5 is determined as the 
transmission apparatus that transmits the data to be re- 
corded by m -^s of the DVTR 3 when the DVTR 3 starts 
recording he n, however, the present invention is by 
no means lin- .ed to this case. Otherwise, the transmis- 
sion apparatus may be selected by a user. 
[0400] In detail, when "recording start key" of the 
DVTR 3 Is operated, the DVTR 3 prompts a user to enter 
a selection input for selecting a transmission apparatus 
that is to be a sender of the data. In the processing, for 
example, the apparatus infonnation is collected through 



the IEEE 1394 l/F circuit 34 immediately after bus reset- 
ting, the information about the transmission apparatus 
that transmits the data out of the collected information 
is displayed on, for example, the LCD for prompting the 

5 user to select the transmission apparatus. 

[0401] In detail, two electronic apparatus, namely the 
IRD 1 and the DVTR 4, can be the transmission appa- 
ratus in the view from the DVTR 3. The DVTR 3 displays 
on the LCD a display to show that the selectable appa- 

10 ratus is the IRD 1 or the DVTR 4, and prompts the user 
to select it. 

[0402] In response to the display, the user enters a 
selection input for selecting a transmission apparatus 
by use of the remote commander 311 of the DVTR 3. 

15 The control unit 300 of the DVTR 3 accepts the selection 
input for selecting a transmission apparatus supplied 
from the user. The control unit 300 of the DVTR 3 con- 
trols the IEEE 1394 l/F circuit 34 to connect a channel 
in the PtoP connection mode to a channel other than the 

20 channel alloc.'>.;'=:d to the monitor apparatus between the 
DVTR 3 and tne apparatus selected by the user. The 
DVTR 3 records the data supplied from the selected 
transmission apparatus through the channel connected 
in the PtoP connection mode in a recording medium. 

25 [0403] The method described hereinabove in which 
the transmission apparatus that transmits the data to be 
recorded is determined correspondingly to the selection 
input entered by the user and a channel formed in the 
PtoP connection mode is connected between the re- 

30 celving apparatus and the transmission apparatus 
avoiding the channel for the broadcast connection allo- 
cated to the DTV 2 (default channel) may be employed. 
[0404] FIG. 25A to FIG. 25C and FIG. 26A to FIG. 26D 
are diagrams for describing the processing in detail for 

35 recording in the DVTR's 3 and 4 in the present embod- 
iment. In FIG. 25A to FIG. 25C and FIG. 26A to FIG. 
26D, a solid line arrow represents a broadcast connec- 
tion, and the dotted line arrow represents a PtoP con- 
nection. The arrow directed to a predetemnined channel 

40 of the digital bus 5 represents the data output from an 
apparatus, and the arrow directed to an apparatus rep- 
resents the data input. 

[0405] An example shown in FIG. 25A to FIG. 250 Is 
described at first. As described hereinabove, in the 

45 present embodiment, the channel 63 is allocated to the 
DTV 2 as the default channel that is the channel to be 
connected in the broadcast-in connection mode. There- 
fore, as shown In FIG. 25A, the IRD 1 transmits the data 
through the channel 63 connected in the broadcast-out 

50 connection mode to thereby supply the digital data from 
the I RD 1 to the DTV 2, and the DTV 2 displays a picture 
corresponding to the signal supplied from the IRD 1 on 
the display element of this apparatus. 
[0406] When a user pushes down the "recording start 

55 key" of the DVTR 3 while the state shown in FIG. 25A 
is being maintained, the control unit 300 of the DVTR 3 
implements the routine shown in FIG. 24. Then, the con- 
trol unit 300 of the DVTR 3 controls the IEEE 1394 l/F 
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circuit 34 to determine the apparatus that is sending out 
the data to the digital bus 5 currently as the transmission 
apparatus that transmits the data to be recorded, the 
IRD 1 in this example, based on the infomnation of the 
header of the data (packet) transmitted to the digital bus s 
5. 

[0407] Then, the control unit 300 of the DVTR 3 con- 
trols the IEEE 1394 l/F circuit 34 to connect a channel 
in the PtoP connection mode between the IRD 1 and 
DVTR 3 to a channel other than the default channel al- io 
located to the DTV 2 as shown in FIG. 25B, and the data 
supplied from the IRD 1 is recorded. In the case of this 
example, the PtoP connection mode channel Is con- 
nected to the channel 62 between the IRD 1 and the 
DVTR 3. 15 
[0408] As described hereinabove, because the chan- 
nel connected in the PtoP connection mode between the 
IRD 1 and the DVTR 3 Is connected avoiding the default 
channel allocated to the DTV 2, the data supplied from 
the IRD 72 is remained in supplying to the DTV 2, and 20 
the playback of a picture by means of the DTV 2 corre- 
sponding to the video data supplied from the IRD 1 will 
not be stopped. 

[0409] The DVTR's 3 and 4 used in the present em- 
bodiment are provided with "monitor key (monitor button 25 
switch)". The "monitor key" of the DVTR's 3 and 4 is 
pushed down when the data that is being recorded is to 
be monitored. When the "monitor key" is pushed down, 
the control unit 300 of the DVTR's 3 and 4 implements 
the playback output routine described with respect to 30 
FIG. 21 while recording is being performed. 
[0410] Thereby, as shown in FIG. 25C, the DVTR 3 
clears the register BC for the broadcast-out connection 
to the channel 63 of the oPCR of the IRD 1 , and cancels 
the broadcast-out connection to the channel 63 of the 35 
IRD1. 

[041 1 ] The DVTR 3 forms the broadcast-out connec- 
tion to the channel 63 that Is the default channel of the 
DTV 2 by itself, and transmits the data that is being re- 
corded to the channel 63. As described hereinabove, a 40 
user can monitor the data that is being recorded by 
means of the DVTR 3 on the DTV 2. 
[0412] In the case of this example, when stop or 
change of sending out of the data that is now being re- 
corded is Instructed due to shutdown of the power 
source, switching of the channel selection signal, or 
switching of the selected program in the IRD 1 to which 
a channel is connected in the PtoP connection mode, 
the stop or change of sending out of the data that is now 
being recorded may be notified to a user before the IRD so 
1 operates in response to the instruction. 
[0413] This is by no means limited to the above-men- 
tioned case in which the transmission apparatus that 
transmits the data to be recorded is the IRD 1 , the notice 
is notified also in the case that the transmission appa- 55 
ratus is another apparatus such as the DVTR 3 or 4. 
Thereby, the erroneous operation of .the transmission 
apparatus for transmitting the data, and the data to be 



receded is surely recorded. 

[0414] Next, an example shown in FIG. 26A to FIG. 
26D will be described. In the case of this example, the 
DVTR 3 is in playback mode, and the DVTR 3 is con- 
nected in the broadcast-out connection mode to the de- 
fault channel of the DTV 2 as shown in FIG. 26A when 
the above-mentioned playback output routine shown in 
FIG. 21 is implemented. Thereby, the video data sup- 
plied from the DVTR 3 is supplied to the DTV 2, and the 
DTV 2 displays a picture corresponding to the video data 
supplied from the DVTR 3. 

[041 5] When a user pushed down the "recording start 
key" of the DVTR 4 while the state shown in FIG. 26A 
is being maintained, the DVTR 4 implements the above- 
mentioned recording execution routine shown In FIG. 
24. Thereby, the DVTR 4 connects a channel in the PtoP 
connection mode with the DVTR 3 avoiding the default 
channel allocated to the DTV 2 as shown in FIG. 268. 
and starts recording of the video data supplied from the 
DVTR 3. 

[0416] In the state shown in FIG. 268, because the 
broadcast-out connection of the DVTR 3 to the channel 
63 that is the default channel of the DTV 2 is not can- 
celed, a picture corresponding to the video data sup- 
plied from the DVTR 3 is monitored by means of the DTV 
2. 

[0417] When a user pushes down the above-men- 
tioned "monitor key" of the DVTR 4, the DVTR 4 imple- 
ments the above-mentioned playback output routine de- 
scribed with respect to FIG. 21 while recording as shown 
in FIG. 26G, cancels the broadcast-out connection to the 
channel 63 of the DVTR 3, and the DVTR 4 fomns broad- 
cast-out connection to the channel 63 that Is the default 
channel of the DTV 2, and sends out the video data that 
is being recorded to the channel 63. Thereby, the user 
can monitor the video data that is being recorded in the 
DVTR 4 by means of the DTV 2. 
[0418] In some cases, a user wants to view a digital 
television broadcast program that is now being broad- 
casted and wants to view the video data that is now be- 
ing recorded by means of the DVTR 4 later. The IRD 1 
of the present embodiment has an operation button 
such as "monitor input key", and when the "monitor input 
key" is pushed down, the playback output routine de- 
scribed with respect to FIG. 21 is implemented. 
[0419] Therefore, in the state shown in FIG. 26C, 
when the "monitor input key" is pushed down, the IRD 
1 implements the above-mentioned routine shown in 
FIG. 21 , and cancels the broadcast-out connection to 
the channel 63 of the DVTR 4 as shown in FIG. 25D. 
[0420] The IRD 1 forms broadcast-out connection to 
the channel 63 that is the default channel allocated to 
the DTV 2 and the video data of the digital television 
broadcast program is supplied to the DTV 2. Thereby, 
the video data supplied from the IRD 1 is played back 
and viewed on the DTV 2 while the video data played 
back by means of the DVTR 3 is being doubled by 
means of the DVTR 4. 
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[0421 ] A channel is connected in the PtoP connection 
mode between the transmission apparatus for transmit- 
ting the data and the recording apparatus for recording 
the data avoiding the default channel allocated to the 
DTV 2 when recording as described hereinabove, the 
data can be thereby recorded without interference by 
another apparatus. 

[0422] Furthermore, because the default channel al- 
located to the DTV 2 is can be connected in the broad- 
cast connection mode, a plurality of channels of the 
IEEE 1 394 standard digital interface are used efficiently, 
and the more convenient use environment of the digital 
contents is arranged. 

[Channel Connection for Viewing Recording Function] 

[0423] As described hereinabove, the recording ap- 
paratus is connected to a channel in the PtoP connec- 
tion mode between the recording apparatus and the 
transmission apparatus In recording, and the data sup- 
plied from the transmission apparatus is recorded with- 
out interference by another apparatus. However, when 
a user changes the transmission apparatus, the user 
wants to record the data supplied from the transmission 
apparatus that has been selected now immediately in 
some cases. 

[0424] However, in the ca- a that a channel is connect- 
ed in the PtoP connection mode between the transmis- 
sion apparatus and the recording apparatus, at first the 
recording is stopped temporarily in the recording appa- 
ratus to release the channel connected in the PtoP con- 
nection mode (step 1), the transmission apparatus Is 
changed (step 2), and the recording Is started again In 
the recording apparatus (step 3). Therefore, It takes 
some troublesome works and long time forchanging the 
transmission apparatus and restarting of the recording. 
[0425] To solve the above-mentioned problem. In the 
home network system of the present embodiment to 
which the present invention is applied, the data sent out 
from the transmission apparatus that is selected now 
can be recorded continuously only by changing the 
transmission apparatus without any operation of the re- 
cording apparatus. This function is realized by using the 
default channel allocated to the DTV 2, The function is 
that the video data of a picture that a user is viewing is 
recorded as it is, and the function is referred to as view- 
ing recording in the present specification. 
[0426] FIG. 27 is a flowchart for describing the viewing 
recording routine realized in the present embodiment. 
The routine shown in FIG. 27 is a routine implemented 
by means of the recording apparatus, and the routine is 
implemented by means of the DVTR's 3 and 4 in the 
present embodiment. 

[0427] An exemplary case in which the viewing re- 
cording function is performed in the DVTR 3 will be de- 
scribed herein under however, the same function is per- 
formed also in the DVTR 4. In the present embodiment, 
the DVTR's 3 and 4 are provided with the "viewing re- 



cording key (viewing recording button switch)". When a 
user pushes down the "viewing recording key" of the 
DVTR 3, the control unit 300 of the DVTR 3 implements 
the routine shown in FIG. 27. 

5 [0428] At first, the control unit 300 of the DVTR 3 con- 
trols the I EEE 1 394 l/F circuit 34 lo refer iPCR and oPCR 
of each electronic apparatus connected to the digital 
bus, and searches the channel connected currently in 
the broadcast connection mode (step S601). 

10 [0429] The processing in step S601 corresponds to 
the processing for detecting the default channel allocat- 
ed to the monitor apparatus as the channel for connect- 
ing in the broadcast connection mode. The control unit 
300 of the DVTR 3 determines whether the processable 

15 signal (data) is sent out to the detected default channel 
or not (step S602). 

[0430] If it is determined that the processable data is 
not sent out to the detected default channel in the de- 
termination processing in step S602, then the process- 

20 ing in step S601 and in the following steps is repeated. 
On the other hand, if it is detennined that the process- 
able data is sent out to the detected default channel in 
the determination processing In step S602. then the 
control unit 300 of the DVTR 3 fomris the broadcast-in 

25 connection to the channel (step S603), and records the 
data transmitted through the channel (step S604). 
[0431] The DVTR 3 forms the broadcast-in connec- 
tion to the default channel of the DTV 2 as described 
hereinabove, as the result the same data as supplied to 

30 the DTV 2 is recorded by means of the DVTR 3 without 
stopping of the playback of the data in the DTV 2. Fur- 
thermore, by changing the apparatus that forms the 
broadcast-out connection to the default channel of the 
DTV 2, the video data played back by means of the DTV 

35 2 and the video data recorded by means of the DVTR 3 
can be changed. 

[0432] In other words, the video data of a picture can 
be recorded by means of the DVTR 3 while the picture 
is being monitored on the DTV 2, and the video data of 
^0 a picture to be monitored and the video data to be re- 
corded can be changed only by changing the transmis- 
sion apparatus. In this case, the video data of a picture 
to be monitored is the same as the video data to be re- 
corded. 

45 [0433] When the apparatus that forms the broadcast- 
I out connection to the default channel of the DTV 2 is to 
be changed, In the case of the broadcast connection 
mode, the data sent out from an apparatus that transmit 
it to the default channel later Is always accepted as de- 

50 scribed hereinbefore. Therefore, an apparatus that 
transmits the data to the default channel can be 
changed easily only by operating playback in the target 
apparatus. 

[0434] FIG. 28 A to FIG. 28C are diagrams for describ- 
55 ing the processing in detail for viewing recording func- 
tion performed by means of the DVTR's 3 and 4 in the 
present embodiment. In FIG. 28A to FIG. 28C, a slid line 
arrow represents a broadcast connection and a dotted 
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line arrow represents a PtoP connection. The arrow di- 
rected to a predetermined channel of the digital bus 5 
represents the data output from an apparatus (output), 
and the arrow directed to an apparatus represents the 
data input (input). 

[0435] As shown in FIG. 28A, the DVTR 3 forms the 
broadcast-out connection to the channel 63 that is the 
default channel allocated to the DTV 2 and the output 
played back from the DVTR 3 is monitored on the DTV 
2. When the DVTR 4 starts recording at that time, the 
DVTR 4 forms a channel (channel 62) in the PtoP con- 
nection mode between the DVTR 4 and the DVTR 3 
avoiding the default channel of the DTV 2 (channel 63), 
and starts recording of the playback output supplied 
from the DVTR 3. 

[0436] When a userpushes down the "viewing record- 
ing key" of the DVTR 4 while the state shown in FIG. 
28A is being maintained, the DVTR 4 releases the chan- 
nel 62 connected In the PtoP connection mode between 
the DVTR 4 and the DVTR 3, and implements the rou- 
tine shown in FIG. 27. The DVTR 4 forms the broadcast- 
In connection to the default channel of the DTV 2 (chan- 
nel 53) as shown in FIG. 28B to continue recording of 
the playback output supplied from the DVTR 3. 
[0437] At that time, because the playback output sup- 
plied from the DVTR 3 is supplied through the channel 
63 also to the DTV 2, the playback output supplied from 
the DVTR 3 is monitored on the DTV 2. When the user 
pushes down the "monitor Input key" of the IRD 1 , the 
I RD 1 implements the playback output routine described 
with respect to FIG. 21 , cancels the broadcast-out con- 
nection to the channel 63 of the DVTR 3. forms the 
broadcast-out connection to the channel 63 by Itself, 
and transmits the data to the channel 63. 
[0438] Thereby, the video data supplied from the IRD 
1 is supplied to the DTV 2 and the DVTR 4 through the 
channel 63. The video data supplied from the IRD 1 is 
played back and monitored by means of the DTV 2, and 
the video data supplied from IRD 1 is recorded in a re- 
cording medium by means of the DVTR 4. 
[0439] As described hereinabove, because the video 
data is recorded also through the default channel allo- 
cated to the DTV 2, the video data of a picture monitored 
on the DTV 2 can be recorded as it is by means of the 
DVTR 4, wherein the function of the broadcast connec- 
tion mode is utilized actively. In the case that the trans- 
mission apparatus that supplies the video data to the 
DTV 2 is changed, the transmission apparatus that sup- 
plies the video data to the DVTR 4 is changed as it Is. 
As the result, the video data monitored on the DTV 2 is 
recorded as it is by means of the DVTR 4. 

[Other Channel Connections] 

[Timer Recording] 

[0440] When the timer recording is used, because re- 
cording is not necessary, a channel is formed in the PtoP 



connection mode avoiding the default channel also in 
this case. FIG. 29A to FIG. 29D are diagrams for de- 
scribing the channel connection when the timer record- 
ing function of the IRD 1 is used. 

5 [0441] Thetimerrecordingfunctlonof the IRD 1 is ac- 
tivated as shown In FIG. 29B while the playback output 
supplied from the DVTR 3 is being monitored on the 
DTV 2 through the broadcast-out connection from the 
DVTR 3 to the channel 63 that is the default channel of 

10 the DTV 2 as shown in FIG. 29A. In this case, the IRD 
1 transmits a control signal to, for example, the DVTR 
4 that has been instructed by the userthrough the digital 
bus 5 so that a channel is formed in the PtoP connection 
mode to the DTV 2 avoiding the default channel and re- 

15 cording is started. 

[0442] In response to the control signal, the DVTR 4 
forms a channel in the PtoP connection mode (channel 
62) between the DVTR 4 and the IRD 1 avoiding the 
channel 63 that is the default channel of the DTV 2 as 

20 shown in FIG. 29C, and recording of the video data sup- 
plied from the IRD 1 is started. 

[0443] When the user wants to monitor the video data 
supplied from the IRD 1 , the user pushes down the 
"monitor Input key" of the DVTR 4, the DVTR 4 imple- 

25 ments the playback output routine described with re- 
spect to FIG. 21 to thereby release the broadcast-out 
connection of the DVTR 3 to the channel 63 that is the 
default channel of the DTV 2 as shown in FIG. 29D. 
[0444] The DVTR 4 forms the broadcast-out connec- 

30 tion to the channel 63 that is the default channel of the 
DTV 2 and sends out the video data that is being record- 
ed to the channel 63. Thereby, the video data that Is be- 
ing recorded by means of the DVTR 4 is monitored on 
the DTV 2. 

35 

[Use of Decoding Function of IRD] 

[0445] In the present embodiment, the IRD 1 decodes 
the video data supplied through the digital bus 5 and 
40 converts it to the analog video signal, and sends it out. 
When the decoding function Is used, the IRD 1 forms 
the broadcast-in connection to the default channel of the 
DTV 2. 

[0446] FIG . 30A to FIG. 30C are diagrams for describ- 
45 ing the channel connection for using the decoding func- 
tion of the IRD 1. As shown in FIG. 30A, the IRD 1 forms 
' the broadcast-out connection to the channel 63 that Is 
the default channel of the DTV 2, and the video data 
supplied from the IRD 1 is being monitored on the DTV 

50 2. 

[0447] When the DVTR 3 starts playback while the 
state shown in FIG. 30A is being maintained, the DVTR 
3 cancels the broadcast-out connection to the channel 
63 of the I RD 1 and fonris the broadcast-out connection 
55 to the channel 63 by itself, and supplies the playback 
output to the DTV 2 as shown in FIG. 30B. 
[0448] When a user pushes down, for example, the 
"decoding function key" of the IRD 1 while the state 
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shown in FIG. SOB is being maintained, the IRD 1 forms 
the broadcast-in connection to the default channel of the 
DTV 2 as shown in FIG. 30C, receives supply of the 
playback output that is supplied to the DTV 2 from the 
DVTR 3, decodes it, converts it to the analog signal, and 
sends It out. 

[0449] The analog video signal supplied from the IRD 
1 is supplied to the DTV 2 through the analog input ter- 
minal of the DTV 2 as shown in FIG. 30C, as the result 
the DTV 2 can playback a picture corresponding to the 
analog video signal decoded and converted to the ana- 
log signal by means of the IRD 1, that is originally the 
playback output sent out from the DVTR 3. 
[0450] In the case of an electronic apparatus that is 
capable of receiving supply of the video data as de- 
scribed hereinabove, by forming the broadcast-in con- 
nection to the default channel of the DTV 2, the same 
video data as the video data supplied to the DTV 2 can 
be received and processed. 

[Example of Channel Connection in the Case of a 
Plurality of Monitor Apparatuis] 

[0451 ] Furthermore, as described hereinbefore, in the 
case that two DTV's, namely monitor apparatus, are 
connected to the digital bus 5 as shown in FIG. 31 A to 
FIG. 31 E, different default channels can be set to the 
respective monitor apparatus, namely DTV 2 and the 
DTV 6 respectively In FIG. 31 A to FIG. 31 E, as de- 
scribed hereinbefore with respect to the flowchart 
shown in FIG. 20. 

[0452] In detail, in the case of the example shown in 
FIG, 31 A to FIG. 31 E, the channel 63 Is allocated to the 
DTV 2 as the default channel, and the channel 62 Is al- 
located to the DTV 6 as the default channel. As shown 
in FIG. 31 A, the IRD 1 forms the broadcast-out connec- 
tion to the channel 63 that is the default channel of the 
DTV 2, and the video data supplied from the IRD 1 is 
monitored on the DTV 2. 

[0453] When the DVTR 3 starts playback while the 
state shown in FIG. 31 A is being maintained, the DVTR 
3 selects the DTV 6 as the monitor apparatus as de- 
scribed hereinbefore with respect to FIG. 20 to thereby 
form the broadcast-out connection to the channel 62 
that is the default channel of the DTV 6 as shown in FIG. 
31 B, and the playback output supplied from the DVTR 
3 is monitored on the DTV 6. In other words, the respec- 
tive monitor apparatus connected to the same digital 
bus 5 receive supply of the data from different transmis- 
sion apparatus, and play back the video data supplied 
to this apparatus independently of another monitor ap- 
paratus. 

[0454] The default channel allocated to the DTV's 2 
and 6 of the present embodiment can be changed cor- 
respondingly to, for example, the instruction entered by 
a user. For example, when the "channel change key" of 
the DTV 2 is pushed down, the DTV 2 changes the de- 
fault channel allocated to this apparatus. 



[0455] The default channel is changed by changing 
the flag for the broadcast connection of iPCR of this ap- 
paratus to another channel, or by adding a flag for the 
broadcast conneclion of iPCR. In detaiL a channel se- 
5 lected by a user is allocated to the default channel of 
this apparatus, or the default channel that has been al- 
located to another monitor apparatus is changed lo the 
default channel of this apparatus. 

[0456] Thereby as shown in FIG. 31 C, the DTV 2 
10 changes the default channel allocated to this apparatus 
from the channel 63 to the channel 62, as the result the 

DTV 2 and the DTV 6 both can receive supply of the 
playback output from the DVTR 3 to display a picture of 
the video data. 

15 [0457] Furthermore, when the DVTR 4 starts record- 
ing while the state shown in FIG. 31 C Is being main- 
tained, the recording routine described hereinbefore 
with respect to FIG. 24 is implemented, the DVTR 4 
forms a channel in the PtoP connection mode between 
20 the DVTR 4 and the DVTR 3 avoiding the default chan- 
nel allocated to the monitor apparatus as shown in FIG. 
31 D, and the playback output supplied from the DVTR 
3 is recorded in a recording medium. 
[0458] When the "monitor input key" of the DVTR 4 Is 
2S pushed down, the DVTR 4 cancels the broadcast-out 
connection of the DVTR 3 that is sending out the data 
to the default channel (channel 62) allocated to the DTV 
6 that is the monitor apparatus selected by this appara- 
tus as shown in FIG 20E. 
30 [0459] Then, the DVTR 4 fomis the broadcast-out 
connection to the default channel of the DTV 6 (channel 
62), and sends out the video data that is being recorded 
to the channel. Thereby, the video data that Is being re- 
corded by means of the DVTR 4 can be monitored on 
35 the DTV 2 and the DTV 6. 

[0460] As described hereinabove, in the case that a 
plurality of monitor apparatus are connected to the dig- 
ital bus 5, by allocating a default channel to each monitor 
apparatus, a plurality of channels of the IEEE 1394 
^0 standard digital interface are utilized effectively, and the 
convenient home network system can be structured. 
[0461] FIG. 32A and FIG. 328 are diagrams for de- 
scribing the channel connection formed immediately af- 
ter the power source is supplied to each electronic ap- 
^5 paratus of the home network system of the present em- 
bodiment. As shown in FIG. 32A and FIG. 32B, when 
the power source is supplied to each electronic appara- 
tus of the home network system, each electronic appa- 
ratus operates so that this apparatus is to be the receiv- 
50 ing apparatus for receiving the data (input apparatus). 
[0462] In the present embodiment, as shown in FIG. 
32A, the IRD 1 and the DTV 2 that are not served for 
recording of the data in response to the instruction en- 
tered by a user form the broadcast-in connection to the 
55 default channel of the DTV 2 so that this apparatus is to 
be the receiving apparatus in initialization. Then, the 
IRD 1 becomes a transmission apparatus (output appa- 
ratus) as shown in FIG. 32B if there is no data on the 
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channel to which this apparatus fornns the broadcast-in 
connection, and forms the broadcast-out connection to 
the default channel of the DTV 2, and the data Is sent 
out. 

[0463] As described hereinabove, because each ap- s 
paralus connected lo the home network system is op- 
erated as the receiving apparatus, in the case that the 
data is being sent out to the default channel of the DTV 
2, stopping of data sending of the default channel is pre- 
vented, and the operation that is not the intention of a io 
user is prevented. 

[0464] In the case of the IEEE 1394 standard digital 
interface, it is possible to connect a channel In the PtoP 
connection mode to the same channel between one 
transmission apparatus and a plurality of receiving ap- is 
paratus. FIG. 33 is a diagram for describing the case in 
which a channel is connected in the PtoP connection 
mode to the same channel between one transmission 
apparatus and a plurality of receiving apparatus. 
[0465] As shown in FIG. 33, two receiving apparatus 20 
set a flag to the register PtoP for the PtoP connection of 
the target channel of iPCR of this apparatus and the reg- 
ister PtoP for the PtoP connection of the target channel 
of oPCR of the transmission apparatus respectively. In . 
this case, the transmission apparatus increments the 25 
flag when a flag for the PtoP connection Is set. 
[0466] In other words, when it is requested from two 
receiving apparatus to connect a channel in the PtoP 
connection mode, a flag 2 is set to the register PtoP for 
the PtoP connection of the target channel of oPCR of 30 
the transmission apparatus as shown in FIG. 33. As de- 
scribed hereinabove, the register PtoP for the PtoP con- 
nection has a counter structure. 
[0467] By utilizing this function, for example in the 
above-mentioned embodiment, the DVTR 3 and the 35 
DVTR 4 connect a channel in the PtoP connection mode 
between these apparatus and the IRD 1 avoiding the 
default channel of the DTV 2 and receive supply of the 
video data from the IRD 1 , and the video data is thereby 
recorded. 40 
[0468] As described hereinabove, In the present em- 
bodiment, in the case the picture of the IRD 1 is to be 
viewed on the DTV 2, for example, when the power 
source is supplied to the IRD 1 , because the IRD 1 forms 
the broadcast-out connection to the channel for the 45 
broadcast connection allocated to the DTV 2 and sends 
out the data, the data supplied from the IRD 1 is played 
back and viewed without any operation performed by a 
user on the DTV 2 side. 

[0469] Similarly, when the video data recorded in a re- so 
cording medium mounted on the DVTR 3 Is played back 
and viewed, for example, the "playback key" of the 
DVTR 3 Is pushed down, the DVTR 3 forms the broad- 
cast-out connection to the channel for the broadcast 
connection allocated to the DTV 2 and sends out the 55 
data. Thereby, the video data supplied from the DVTR 
3 is viewed on the DTV 2 almost at the time when the 
"playback key" is pushed down. As a mater of course, 



the same is true for the DVTR 4. 

[0470] While the data supplied from the IRD 1 is being 
received by means of the DTV 2 and the data that is 
being viewed on the DTV 2 by a user, when the data is 
to be recorded by means of the DVTR 3 or the DVTR 4, 
at that lime point because the DVTR 3 or4 can be aware 
of the sender apparatus of the data from the header in- 
formation of the data sent out from the IRD 1 that Is being 
viewed on the DTV 2, the DVTR 3 or 4 forms a channel 
in the PtoP connection mode between this apparatus 
and the sender apparatus avoiding the default channel 
of the DTV 2 to thereby record the data transmitted from 
the transmission apparatus without discontinuity. 
[0471] The broadcast connection operation key such 
as the above-mentioned "viewing recording key" of the 
DVTR 3 or the DVTR 4 Is operated to thereby fomn the 
broadcast-in connection to the default channel of the 
DTV 2 without establishment of the channel connection 
in the PtoP connection mode as in the case of the DTV 
2. Thereby, the video data of a picture displayed on the 
display element of the DTV 2 is always recorded without 
changing the signal of the transmission apparatus and 
without complex operation. 

[0472] A recording apparatus is provided with an ex- 
clusive key such as "viewing recording key" in the 
present embodiment, however, otherwise a method in 
which a transmission apparatus for transmitting the data 
is provided with an exclusive key such as "viewing re- 
cording key" and the transmission apparatus side con- 
trols a receiving apparatus may be employed. 
[0473] Furthermore, because a transmission appara- 
tus (output apparatus) for transmitting the data is spec- 
ified previously in the case of application so-called timer 
recording or reservation recording, a channel Is formed 
in the PtoP connection mode between the transmission 
apparatus and a recording apparatus without confirming 
the signal to be recorded on the DTV 2, and the data 
supplied from the transmission apparatus is recorded 
by means of the recording apparatus without interfer- 
ence by another apparatus. 

[0474] In this case, for example, when the "monitor 
input key" of the transmission apparatus is pushed 
down, the transmission apparatus forms the broadcast- 
out connection to the default channel of the DTV 2 and 
sends out the same data as the video data that is being 
recorded to the DTV 2. Thereby, the video data that Is 
being recorded is monitored on the DTV 2 for confirming 
the recording content. 

[0475] Furthermore, a user can view the data supplied 
from the transmission apparatus only by operating the 
transmission apparatus that transmits the data without 
any operation such as change operation of the trans- 
mission apparatus on the DTV 2. 
[0476] It Is assumed that the "recording start key" and 
the "monitor key" are separate two keys in the above- 
mentioned embodiment. However other methods may 
be employed. For example, the "recording and monitor 
key" is provided and when this key is pushed down, a 
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channel is fomned in the PtoP connection mode between 
this apparatus and the transmission apparatus avoiding 
the default channel for recording, and fonris the broad- 
cast-out connection to the default channel of the monitor 
apparatus for monitoring the recording data. 5 
[0477] As described hereinabove with respect to the 
flowchart shown In FIG. 20 In the above-mentioned em- 
bodiment, when a channel is to be secured in the broad- 
cast connection mode for the monitor apparatus, if the 
data that is impossible to be processed by the monitor 
apparatus Is sent out to the default channel set to the 
monitor apparatus or if the default channel sot to the 
monitor apparatus is allocated to another apparatus, the 
default channel is changed. This is the processing for 
securing the default channel to the monitor apparatus. '5 
[0478] However, In some cases, the data that is Im- 
possible to be processed by the monitor apparatus Is 
sent out to the digital bus after the default channel has 
been set. To avoid the trouble, a method as described 
herein under may be employed, in which whether the 20 
data that is impossible to be processed by the monitor 
apparatus is sent out to the default channel of the mon- 
itor apparatus or not is monitored, and an apparatus that 
detects the sending out of the unacceptable data chang- 
es the default channel or other used channels. 25 
[0479] Otherwise, a method in which the monitor ap- 
paratus Is detected so as to secure a transmission line 
of the broadcast connection mode may be employed in 
response to an instruction entered by a user, or a meth- 
od In which a secured transmission line for forming a 30 
channel of the broadcast connection mode is changed 
may be employed. 

[0480] Furthermore, the execution timing of the detec- 
tion of the monitor apparatus and the securing of the 
transmission line for forming a connection of the broad- 35 
cast connection may be arbitrary as required. For ex- 
ample, it may be the predetermined time or it may be 
the time when the power source is supplied to the first 
apparatus. 

[0481 ] Furthermore othen/vlse, fo r example, when the 40 
IRD 1 shown in FIG. 22A forms the broadcast-out con- 
nection to the channel 63, the IRD 1 declares that a 
channel other than the default channel of the DTV 2, 
namely the channel 62 as shown by the dotted line arrow 
from the IRD 1 in this example, will be used for the PtoP 45 
connection In preparation for the PtoP connection re- : 
quest from another apparatus. 

[0482] Thereby, the PtoP connection request can be 
responded immediately. In this case, when the PtoP 

connection is requested, the IRD 1 may holds the infer- so 
mation for instructing that the channel 62 is used in the 
memory of the register of the IEEE: 1394 l/F circuit 17 ' 
or the memory of the control unit 100. 
[0483] The case in which the processing for catego- 
rizing the apparatus and allocating .the channel, the 55 
processing for fonning channel connection for playback 
output, the processing for forming channel connection 
for recording, and the processing for forming channel 



connection for viewing recording function are performed 
by cc "^ration of the IEEE 1 394 l/F circuit and the con- 
trol I of the respective electronic apparatus is de- 
scribe .n the above-mentioned embodinient. However, 
the present invention is by no means limited to this case. 
[0484] For example, a method in which functions to 
perform the above-mentioned processing may be 
mounted on the IEEE 1394 l/F circuits of the respective 
apparatus may be employed. Otherwise, a method in 
which a controller that is exclusively used for the IEEE 
1 394 l/F circuit and the above-mentioned processing is 
performed by cooperation of the above-mentioned con- 
troller and the IEEE 1394 l/F circuit may be ennployed. 
[0485] The case in which the home network compris- 
es the IRD, DTV, and DVTR is described In the above- 
mentioned embodiment, however, the present invention 
is by no means limited to this case. For example, the 
present invention may be applied to an Information 
transmission system formed by connecting various 
electronic apparatus such as DVD (digital video disc) 
players, DVD recording/reproducing apparatus, and 
personal computers to a digital bus. 
[0486] As a matter of course, an Illustrative electronic 
apparatus in accordance with the present Invention may 
be applied to the electronic apparatus for transmitting 
the data or for receiving and processing the data. The 
digital interface is by no means limited to the IEEE 1394 
standard digital interface, but the present invention may 
be applied to the information transmission system 
formed by use of a digital interface such as USB (uni- 
versal serial bus). 

[0487] As described hereinbefore, according to the 
present embodiment, a plurality of transmission chan- 
nels provided by the digital interface are utilized effi- 
ciently, and different connection modes are both used 
effectively to arrange the convenient environment for 
utilizing digital contents. 



Claims 

1. A method for using a plurality of transmission II' 
of a digital bus having a plurality of transmls. 
lines and capable of selecting any connection mc 
from among a first connection mode and a second 
connection mode to form a transmission line for 
each of said plurality of transmission lines, wherein: 

in said first connection mode, a transmission 
line that transmits the data sent out from one 
electronic apparatus so as to be receivable for 
all other electronic apparatus connected to said 
digital bus is formed, 

in said second connection mode, a transmis- 
sion line that transmits the data between only 
the predetermined two electronic apparatus 
and does not accept the data transmitted from 
other electronic apparatus is formed, 
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said plurality of electronic apparatus connected 
to said digital bus are classified into a first re- 
ceiving apparatus that receives the data mainly 
through a transmission line of said first connec- 
tion mode and a second receiving apparatus 5 
that receives the data mainly through a trans- 
mission line of said second connection mode, 5. 
and 

some of said plurality of transmission lines are 
secured for said first connection mode and the io 
residual transmission lines otherthan transmis- 
sion lines secured for said first connection 
mode out of said plurality of transmission lines 
are allocated to the second connection mode. 

15 

A transmission line using method as claimed in 
claim 1 , wherein a plurality of transmission lines are 
secured for said first connection mode correspond- 
ingly to the number of said first receiving apparatus 
connected to said digital bus. 20 s. 

A transmission line using method as claimed in 
claim 1 , wherein, in the case that said first receiving 
apparatus functions to receive the data through an- 
other transmission line while said first receiving ap- 25 
paratus is receiving the data through one transmis- 
sion line, a plurality of transmission lines are se- 7. 
cured for said first connection mode corresponding- 
ly to the number of said first receiving apparatus ob- 
tained on the assumption that there is said first re- 30 
ceiving apparatus on every receivable transmission 
line. 

A method for using a plurality of transmission fines 
of a digital bus having said plurality of transmission 35 
lines that is capable of selecting any connection 
mode from among a first connection mode and a 
second connection mode to form a transmission 
line for said plurality of transmission lines, wherein: 

40 

in said first connection mode, a transmission 
line that transmits the data sent out from one 
electronic apparatus so as to be receivable for 
all other electronic apparatus connected to said 
digital bus is formed, ^5 8. 

in said second connection mode, a transmis- 
sion line that transmits the data between only • 
the predetermined two electronic apparatus 
and does not accept the data transmitted from 
other electronic apparatus is formed, so 
said plurality of electronic apparatus connected 
to said digital bus are classified into a first re- 
ceiving apparatus that receives the data mainly 
through a transmission line of said first connec- 
tion mode and a second receiving apparatus ss 9. 
that receives the data mainly through a trans- 
mission line of said second connection mode, 
and 



a transmission line of said first connection 
mode is allocated to each of said first receiving 
apparatus that receive the data mainly through 
a transmission line of said first connection 
mode one-to-one correspondingly. 

A transmission fine using method as claimed in 
claim 4, wherein: 

a transmission line of said first connection 
mode is previously set to each said first receiv- 
ing apparatus, and 

a transmission line different from said previous- 
ly set transmission line is allocated to said first 
transmission apparatus when the data that said 
first receiving apparatus cannot process is 
found on the previous set transmission line of 
said first receiving apparatus. 

A transmission line using method as claimed in 
claim 4, wherein, when the transmission line that is 
to be allocated to said first receiving apparatus is 
exclusively occupied by another apparatus, the 
transmission line that is to be allocated to said first 
receiving apparatus is changed. 

A transmission line using method as claimed in 
claim 6, wherein: 

a transmission line of said first connection 
mode is previously set to each of said first re- 
ceiving apparatus. 

each setting infomriation of said first receiving 
apparatus connected to said digital bus Is re- 
ferred, and 

when the transmission line that is to be allocat- 
ed to said first receiving apparatus has been 
already allocated to another electronic appara- 
tus, the transmission line Is regarded as exclu- 
sively occupied by another electronic appara- 
tus, and the transmission line that is to be allo- 
cated to the first receiving apparatus is 
changed. 

A transmission line using method as claimed in 
claim 1 , wherein an electronic apparatus that de- 
tects the necessity to classify the electronic appa- 
ratus into said first receiving apparatus and said 
second receiving apparatus and the necessity to 
secure the transmission line performs classification 
of the electronic apparatus into said first receiving 
apparatus and said second receiving apparatus 
and securing of the transmission line. 

The transmission line using method as claimed in 
claim 1, wherein a predetermined electronic appa- 
ratus out of the electronic apparatus connected to 
said digital bus classifies the electronic apparatus 
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into said first receiving apparatus and said second 
receiving apparatus and secures the transmission 
line, and when said predetermined electronic appa- 
ratus detects the necessity to classify the electronic 
apparatus into said first receiving apparatus and 
said second receiving apparatus and the necessity 
to secure the transmission line, said predetermined 
electronic apparatus performs classification of the 
electronic apparatus into said first receiving appa- 
ratus and said second receiving apparatus and se- 
curing of the transmission lino. 

10. A transmission line using method as claimed In 
claim 8, wherein, the necessity to classify the elec- 
tronic apparatus into said first receiving apparatus 
and said second electronic apparatus and to secure 
the transmission line is recognized when attaching 
of an electronic apparatus to said digital bus or de- 
taching of an electronic apparatus from said digital 
bus is detected, and the electronic apparatus Is 
classified Into said first receiving apparatus and 
said second electronic apparatus and the transmis- 
sion line is secured. 

11. A transmission line using method as claimed in 
claim 8, wherein ne - ^sslty to classify the electronic 
apparatus into saic first receiving apparatus and 
said second electronic apparatus and to secure the 
transmission line is recognized when an instruction 
is given by a user, and the electronic apparatus Is 
classified into said first receiving apparatus and 
said second electronic apparatus and the transmis- 
sion line is secured. 

12. A transmission line using method as claimed in 35 
claim 1 , wherein: 

said second receiving apparatus, when said 
second receiving apparatus receives supply of 
the data from a target electronic apparatus con- 40 
nected to said digital bus, forms a transmission 
line of said second connection mode avoiding 
the transmission line that has been secured as 
the transmission line of said first connection 
mode, and receives supply of the data through ^5 
the formed transmission line, and 
said second receiving apparatus, when said 
second receiving apparatus receives supply of 
the data transmitted through the transmission 
line of said first connection mode of said digital so 
bus, forms a transmission line of said first con- 
nection mode used for transmission of the data, 
and receives supply of the data. 

13. A transmission line using method as claimed in 55 
claim 12, wherein, when said second receiving ap- 
paratus is to receive supply of the data , that is being 
transmitted through the transmission line of said 



first connection mode, then through a transmission 
line of said second connection mode, said second 
receiving apparatus specifies the sender of the data 
transmitted through the transmission line of said 
first connection mode as said target electronic ap- 
paratus that supplies the data to this apparatus, and 
forms a transmission line of said second connection 
mode between said second receiving apparatus 
and the specified electronic apparatus. 

14. A transmission line using method as claimed In 
claim 12, wherein, when said second receiving ap- 
paratus is to receive supply of the data from the tar- 
get electronic apparatus, said second receiving ap- 
paratus accepts a selection input entered by a user 
to select an sender electronic apparatus from 
among said plurality of electronic apparatus con- 
nected to said digital bus, specifies said target elec- 
tronic apparatus that supplies the data to this appa- 
ratus correspondingly to said selection Input, and 
forms a transmission line of said second connection 
mode between said second receiving apparatus 
and the specified electronic apparatus. 

15. A transmission line using method as claimed In 
claim 1 , wherein a sending out apparatus that is an 
electronic apparatus for sending outthe data to said 
digital bus is capable of sending out the data 
through both a transmission line connected In said 
first connection mode and a transmission line con- 
nected In said second connection mode. 

16. A transmission line using method as claimed in 
claim 1 , wherein a sending out apparatus that Is an 
electronic apparatus for sending out the data to said 
digital bus is connected to a secured transmission 
line of said first connection mode and sends out the 
data when an instruction input entered by a user in- 
structing that the data is sent out to a transmission 
line connected In said first connection mode is ac- 
cepted. 

17. The transmission line using method as claimed in 
claim 1 , wherein an electronic apparatus connected 
to said digital bus changes a secured transmission 
line of said first connection mode when the neces- 
sity for changing said secured transmission tine of 
said first connection mode. 

18. A transmission line using method as claimed in 
claim 1 7, an electronic apparatus connected to said 
digital bus changes a secured transmission line of 
said first connection mode when sending out of the 
data that cannot be processed by mean of said first 
receiving apparatus to said secured transmission 
line of said first connection mode is detected. 

19. A transmission line using method as claimed in 
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claim 1 7, an apparatus connected to said digital bus 
changes a transmission line of said first connection 
mode secured for said first receiving apparatus 
when the change of secured transmission line of 
said first connection mode is instructed by a user. s 



20. A transmission line using method as claimed in 
claim 1, wherein said digital bus is the IEEE 1394 
standard' digital serial interface. 

10 

21 . An Information transmission system formed by con- 
necting a plurality of electronic apparatus to a digital 
bus having a plurality of transmission lines and ca- 
pable of selecting any connection mode from 
among a first connection mode and a second con- is 
nection mode to form a transmission line for each 

of said plurality of transmission lines, wherein: 

in said first connection mode, a transmission 



mode out of said plurality of transmission lines 
to said second connection mode. 

22. An information transmission system as claimed In 
claim 21, wherein said transmission line securing so 
means of said electronic apparatus secures a plu- 
rality of transmission lines for said first connection 
mode correspondingly to the number of said first re- 
ceiving apparatus connected to said digital bus. 

55 

23. An Information transmission system as claimed in 
claim 21 , wherein, in the case that said first receiv- 
ing apparatus functions to receive the data through 



another transmission line while said first receiving 
apparatus is receiving the data through one trans- 
mission line, said transmission line securing means 
of said electronic apparatus secures a plurality of 
transmission lines for said first connection mode 
correspondingly to the number of said first receiving 
apparatus obtained on the assumption that there is 
said first receiving apparatus on every receivable 
transmission line. 

24. An Information transmission system formed by con- 
necting a plurality of electronic apparatus to a digital 
bus having said plurality of transmission lines and 
capable of selecting any connection mode from 
among a first connection mode and a second con- 
nection mode to form a transmission line for said 
plurality of transmission lines, wherein: 

in said first connection mode, a transmission 
line that transmits the data sent out from one 
electronic apparatus so as to be receivable for 
all other electronic apparatus connected to said 
digital bus is formed, 

in said second connection mode, a transmis- 
sion line that transmits the data between only 
the predetermined two electronic apparatus 
and does not accept the data transmitted from 
other electronic apparatus Is formed, 

an electronic apparatus connected to said 
digital bus comprises: 

apparatus classification means for categorizing 
said plurality of electronic apparatus connected 
to said digital bus into a first receiving appara- 
tus that receives the data mainly through a 
transmission line of said first connection mode 
and a second receiving apparatus that receives 
the data mainly through a transmission line of 
said second connection mode at the predeter- 
mined timing; and 

transmission line securing means for securing 
a transmission line of said first connection 
mode for each of said first receiving apparatus 
that receive the data mainly through a transmis- 
sion line of said first connection mode one-to- 
one correspondingly and for allocating the 
transmission lines other than said transmission 
lines secured for said first connection mode out 
of said plurality of transmission lines to said 
second connection mode. 

25. An information transmission system as claimed in 
claim 24, wherein: 

a transmission line of said first connection 
mode is previously set to each said first receiv- 
ing apparatus, and 



line that transmits the data sent out from one 20 
electronic apparatus so as to be receivable for 
all other electronic apparatus connected to said 
digital bus Is fornied, 

in said second connection mode, a transmis- 
sion line that transmits the data between only 25 
the predetermined two electronic apparatus 
and does not accept the data transmitted from 
other electronic apparatus Is formed, 

an electronic apparatus connected to said 30 
digital bus comprises: 

apparatus classification means for categorizing 
said plurality of electronic apparatus connected 
to said digital bus into a first receiving appara- 35 
tus that receives the data mainly through a 
transmission line of said first connection mode 
and a second receiving apparatus that receives 
the data mainly through a transmission line of 
said second connection mode; and 40 
transmission line securing means for securing 
some of said plurality of transmission lines for 
said first connection mode and for allocating the 
residual transmission lines otherthan transmis- 
sion lines secured for said first connection 
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said transmission line securing means of said 
electronic apparatus allocates a transmission 
line different from said previously set transmis- 
sion line to said first transmission apparatus 
when the data that said first receiving appara- s 
lus cannot process is found on the previous set 
transmission line of said first receiving appara- 
tus. 

26. An information transmission system as claimed in 
claim 24, wherein said transmission line securing , 
means of said electronic apparatus changes the 
transmission line that is to be allocated to said first 
receiving apparatus when the transmission line that 

is to be allocated to said first receiving apparatus is is 
exclusively occupied by another apparatus. 

27. An infomiation transmission system as claimed in 
claim 26, wherein; 

20 

a transmission line of said first connection 
mode is previously set to each of said first re- 
ceiving apparatus, 

said transmission line securing means of said 
electronic apparatus refers each setting infor- 25 
mation of said first receiving apparatus connec- 
tion to said digital bus, and when the transmis- 
sion line that is to be allocated to said first re- 
celving apparatus has been already allocated 
to another electronic apparatus, changes the 30 
transmission iine that is to be allocated to the 
first receiving apparatus. 

28. An Infonnatlon transmission system as claimed In 
claim 21 , wherein: 55 

there is provided detection means for detecting 
the necessity to classify the electronic appara- 
tus Into said first receiving apparatus and said 
second receiving apparatus and the necessity 40 
to secure the transmission line, 
said electronic apparatus classification means 
of said electronic apparatus classifies the elec- 
tronic apparatus when said detection means 
detects the necessity to classify the electronic •*5 
apparatus into said first receiving apparatus 
and said second receiving apparatus and the 
necessity to secure the transmission line, and 
said transmission line securing means of said 
electronic apparatus secures a transmission so 
line when said detection means detects the ne- 
cessity to classify the electronic apparatus into 
said first receiving apparatus and said second 
receiving apparatus and the necessity to se- 
cure the transmission line. 55 

29. An Information transmission system as claimed in 
claim 21 , wherein: 



an electronic apparatus comprising said appa- 
ratus classification means and said transmis- 
sion line securing means is a predetermined 
electronic apparatus out of said plurality of 
electronic apparatus connected to said digital 
bus, 

said predetermined electronic apparatus com- 
prises said detection means for detecting the 
necessity to classify the electronic apparatus 
Into said first receiving apparatus and said sec- 
ond receiving apparatus and the necessity to 
secure a transmission line, 
said electronic apparatus classification means 
of said predetermined electronic apparatus 
classifies the apparatus when said detection 
means detects the necessity to classify the 
electronic apparatus into said first receiving ap- 
paratus and said second receiving apparatus 
and the necessity to secure a transmission line, 
and 

said transmission line securing means of said 
predetermined electronic apparatus secures a 
transmission line when said detection means 
detects the necessity to classify the electronic 
apparatus into said first receiving apparatus 
and said second receiving apparatus and the 
necessity to secure a transmission line. 

30. An information transmission system as claimed in 
claim 28, wherein said detection means of said 
electronic apparatus detects attaching of an elec- 
tronic apparatus to said digital bus or detaching of 
an electronic apparatus from said digital bus. 

31. An information transmission system as claimed in 
claim 28, wherein said detection means of said 
electronic apparatus detects an execution instruc- 
tion Input entered by a user that Instructs the clas- 
sification of the electronic apparatus into said first 
receiving apparatus and said second receiving ap- 
paratus and that instructs securing of a transmis- 
sion iine. 

32. An Information transmission system as claimed In 
claim 21 , wherein said second receiving apparatus 
comprises: 

transmission line forming means for fonning a 
transmission line of said second connection 
mode avoiding the transmission line that has 
been secured as the transmission line of said 
firstconnection mode when said second receiv- 
ing apparatus receives supply of the data from 
a target electronic apparatus connected to said 
digital bus; and 

connection means for connecting to a transmis- 
sion line of said first connection mode used for 
transmission of the data when said second re- 
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ceiving apparatus receives supply of the data 
transmitted through the Transmission line of 
said first connection mode of said digital bus. 

33. An information transmission system as claimed in 
claim 32, wherein: 

said second receiving apparatus comprises a 
transmission apparatus specifying means for 
specifying the sender of the data transmitted 
through the transmission line of said first con- 
nection mode as said target electronic appara- 
tus that supplies the data to this apparatus 
when said second receiving apparatus is to re- 
ceive supply of the data, that Is being transmit- 
ted through the transmission line of said first 
connection mode, then through a transmission 
line of said second connection mode, and 
said transmission line forming means forms a 
transmission line of said second connection 
mode between said second receiving appara- 
tus and the specified electronic apparatus. 

34. An infomnation transmission system as claimed in 
claim 32, wherein: 

said second receiving apparatus comprises ap- 
paratus selection input accepting means for ac- 
cepting a selection input entered by a user to 
select an sender electronic apparatus from 
among said plurality of electronic apparatus 
connected to said digital bus when said second 
receiving apparatus is to receive supply of the 
data from the target electronic apparatus, and 
said transmission line forming means forms a 
transmission line of said second connection 
mode between said second receiving appara- 
tus and the electronic apparatus instructed ac- 
cording to the apparatus selection input accept- 
ed by means of said apparatus selection Input 
accepting means. 

35. An information transmission system as claimed in 
claim 21 . wherein a sending out apparatus that is 
an electronic apparatus for sending out the data to 
said digital bus comprises data sending out means 
that is capable of sending out the data through both 
a transmission line connected in said first connec- 
tion mode and a transmission line connected in said 
second connection mode. 

36. An information transmission system as claimed in 
claim 35, wherein: 

said sending out apparatus comprises an in- 
struction input accepting means for accepting 
an instruction input entered by a user instruct- 
ing that the data is sent out to a transmission 



line connected in said first connection mode, 
and 

said data sending out means sends out the data 
to a transmission line of said first connection 
5 mode when said data sending means accepts 

an instruction input entered by a user through 
said instruction input accepting means. 

37. An infomnation transmission system as claimed in 
10 claim 21 , wherein an electronic apparatus connect- 
ed to said digital bus comprises: 

changing necessity detection means for detect- 
ing the necessity to change the transmission 
15 line secured for said first receiving apparatus, 

and 

transmission line changing means for changing 
the transmission line of said first connection 
mode secured for said first receiving apparatus 
20 when said changing necessity detection means 

detects the necessity to change the transmis- 
sion line secured for said first receiving appa- 
ratus. 

25 38. An Infomnation transmission system as claimed in 
claim 37, wherein said changing necessity detec- 
tion means detects the necessity to change the 
transmission line secured for said first receiving ap- 
paratus when the data that cannot be processed by 

30 mean of said first receiving apparatus is being sent 
to the transmission line secured for said first receiv- 
ing apparatus. 

39. An infomiation transmission system as claimed in 
35 claim 37, wherein: 

change instruction input accepting means for 
accepting a change instruction Input entered by 
a user for changing the transmission line, and 

40 said changing necessity detection means de- 

tects the necessity to change the transmission 
line secured for said first receiving apparatus 
when a change instruction input is accepted 
through said changing instruction input accept- 

45 ing means. 

40. An infomiation transmission system as claimed in 
claim 21 , wherein said digital bus is the IEEE 1394 
standard digital serial interface. 

50 

41. An electronic apparatus connected to a digital bus 
having a plurality of transmission lines and capable 
of selecting any connection mode from among a 
first connection mode and a second connection 

55 mode to form a transmission line for each of said 
plurality of transmission lines, wherein: 

in said first connection mode, a transmission 
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line that transmits the data sent out from one 
electronic apparatus so as to be receivable for 
all other electronic apparatus connected to said 

digital bus is formed^ 

in said second connection mode, a transmis- s 
sion line that transmits the data between only 
the predetermined two electronic apparatus 
and does not accept the data transmitted from 
other electronic apparatus is formed, 

10 

said elGctronic apparatus comprise: 

apparatus classification means for categorizing 
said plurality of electronic apparatus connected 
to said digital bus into the first receiving appa- 15 
ratus that receives the data mainly through a 
transmission line of said first connection mode 
and the second receiving apparatus that re- 
ceives the data mainly through a transmission 
line of said second connection mode, and 20 
transmission line securing means for securing 
some of said plurality of transmission lines for 
said first connection mode and for allocating the 
residual transmission lines otherthan transmis- 
sion lines secured for said first connection 25 
mode out of said plurality of transmission lines 
to said second connection mode. 



42. An electronic apparatus as claimed In claim 41, 
wherein said transmission line securing means se- 30 
cures a plurality of transmission lines for said first 
connection mode correspondingly to the number of 
said first receiving apparatus connected to said dig- 
ital bus. 

33 

43. An electronic apparatus as claimed in claim 41 , 
wherein, in the case that said first receiving appa- 
ratus functions to receive the data through another 
transmission li;^e while said first receiving appara- 
tus is receiving :he data through one transmission 40 
line, said transmission line securing means secures 

a plurality of transmission lines for said first connec- 
tion mode correspondingly to the number of said 
first receiving apparatus obtained on the assump- 
tion that there is said first receiving apparatus on ^5 
every receivable transmission line. 

44. An electronic apparatus connected to a digital bus 
having said plurality of transmission lines and ca- 
pable of selecting any connection mode from 50 
among a first connection mode and a second con- 
nection mode to form a transmission line for said 
plurality of transmission lines, wherein: 

in said first connection mode, a transmission 55 
line that transmits the data sent out from one 
electronic apparatus so as to be receivable for 
all other electronic apparatus connected to sp/td' 



digital bus Is formed, 

in said second connection r He, a transmis- 
sion line that transmits the :• .:a between only 
the predetermined two electronic apparatus 
and does not accept the data transmitted from 
other electronic apparatus is formed, 
an electronic apparatus connected to said dig- 
ital bus comprises: 

apparatus classification means for categorizing 
said plurality of electronic apparatus connected 
to said digital bus Into the first receiving appa- 
ratus that receives the data mainly through a 
transmission-line of said first connection mode 
and the second receiving apparatus that re- 
ceives the data mainly through a transmission 
line of said second connection mode at the pre- 
determined timing; and 

transmission line securing means for securing 
a transmission line of said first connection 
mode for each of said first receiving apparatus 
that receive the data mainly through a transmis- 
sion line of said first connection mode one-to- 
one correspondingly and for allocating the 
transmission lines otherthan said transmission 
lines secured for said first connection mode out 
of said plurality of transmission lines to said 
second connection mode. 

45. An electronic apparatus as claimed in claim 44, 
wherein: 

transmission line of said first connection mode 
Is previously set to each said first receiving ap- 
paratus, and 

said transmission line securing means allo- 
cates a transmission line different from said 
previously set transmission line to said first 
transmission apparatus when the data that said 
first receiving apparatus cannot process is 
found on the previous set transmission line of 
said first receiving apparatus. 

46. An electronic apparatus as claimed In claim 44, 
wherein said transmission line securing means 
changes the transmission line that is to be allocated 
to said first receiving apparatus when the transmis- 
sion line that is to be allocated to said first receiving 
apparatus is exclusively occupied by another appa- 
ratus. 

47. An electronic apparatus as claimed in claim 46, 
wherein: 

a transmission line of said first connection 
mode is previously set to each of said first re- 
ceiving apparatus, 

said transmission line securing means refers 
each setting information of said first receiving 
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apparatus connection to said digital bus, and 
when the transmission line that is to be allocat- 
ed to said first receiving apparatus has been 
already allocated to another electronic appara- 
tus, changes the transmission line that Is to be 5 
allocated to the first receiving apparatus. 

48. An electronic apparatus as claimed in claim 41 , 
wherein: 

10 

there is provided first detection means for de- 
tecting the necessity to classify the electronic 
apparatus into said first receiving apparatus 
and said second receiving apparatus and the 
necessity to secure the transmission line, is 
said electronic apparatus classification means 
classifies the electronic apparatus when sard 
first detection means detects the necessity to 
classify the electronic apparatus Into said first 
receiving apparatus and said second receiving 20 
apparatus and the necessity to secure the 
transmission line, and 

said transmission line securing means secures 
a transmission line when said first detection 
means detects the necessity to classify the 25 
electronic apparatus into said first receiving ap- 
paratus and said second receiving apparatus 
and the necessity to secure the transmission 
line. 

30 

49. An electronic apparatus as claimed in claim 48, 
wherein said first detection means detects the at- 
taching of an electronic apparatus to said digital bus 
or detaching of an electronic apparatus from said 
digital bus. 35 

50. An electronic apparatus as claimed in claim 48, 
wherein said first detection means of said electronic 
apparatus detects an execution instruction input for 
instructing classification of the electronic apparatus 40 
into said first receiving apparatus and said second 
electronic apparatus and securing a transmission 
line. 

51. An electronic apparatus connected to a digital bus 45 
having said plurality of transmission lines and ca- 
pable of selecting any connection mode from 
among a first connection mode and a second con- 
nection mode to form a transmission line for said 
plurality of transmission lines, wherein: so 

in said first connection mode, a transmission 
line that transmits the data sent out from one 
electronic apparatus so as to be receivable for 
all other electronic apparatus connected to said S5 
digital bus Is fonned, 

in said second connection mode, a transmis- 
sion line that transmits the data between only 



the predetennined two electronic apparatus 
and does not accept the data transmitted from 
other electronic apparatus is formed, 

an electronic apparatus bus comprises: 

second detection means for detecting the ne- 
cessity to change a transmission line secured 
for said first receiving apparatus, and 
transmission line changing means for changing 
the transmission line of said first connection 
mode secured for said first receiving apparatus 
when said second detection means detects the 
necessity to change the transmission line se- 
cured for said first receiving apparatus. 

52. An electronic apparatus as claimed In claim 51 , 
wherein said second detection means detects the 
necessity to change the transmission line secured 
for said first receiving apparatus when the data that 
cannot be processed by mean of said first receiving 
apparatus is being sent to the transmission line se- 
cured for said first receiving apparatus. 

53. An electronic apparatus as claimed in claim 51, 
wherein: 

there Is provided change instruction input ac- 
cepting means for accepting a change instruc- 
tion Input entered by a user for changing the 
transmission line, and 

said second detection means detects the ne- 
cessity to change the transmission line secured 
for said first receiving apparatus when a 
change instruction input is accepted through 
said changing instruction input accepting 
means. 

54. An electronic apparatus as claimed In claim 41 , 
wherein said electronic apparatus is a predeter- 
mined electronic apparatus out of the electronic ap- 
paratus connected to said digital bus. 

55. An electronic apparatus that is connected to a dig- 
ital bus having a plurality of transmission lines and 
capable of selecting any connection mode from 
among the first connection mode and the second 
connection mode to form a transmission line for 
each of said plurality of transmission lines, and that 
receives the data mainly through a transmission line 
connected in said second connection mode, where- 
in: 

in said first connection mode, a transmission 
line that transmits the data sent out from one 
electronic apparatus so as to be receivable for 
all other electronic apparatus connected to said 
digital bus is formed, 



43 



85 



EP1 102 435 A2 



86 



apparatus selection input accepting means. 

58. An electronic apparatus that is connected to a dig- 
ital bus having a plurality of transmission lines and 
capable of selecting any connection mode from 
among a first connection mode and a second con- 
nection mode to form a transmission line for each 
of said plurality of transmission lines, and that op- 
erates as a sending out apparatus for sending out 
the data to said digital bus, wherein: 



in said second connection mode, a transmis- 
sion line that transmits the data between only 
the predetermined two electronic apparatus 
and does not accept the data transmitted from 
other electronic apparatus is formed, s 

said electronic apparatus comprises: 

transmission line forming means for forming a 
transmission line of said second connection io 
mode avoiding the transmission line that has 
been secured as the transmission line of said 
first connection mode when said second receiv- 
ing apparatus receives supply of the data from 
a target electronic apparatus connected to said f5 
digital bus; and 

connection means for connecting to a transmis- 
sion line of said first connection mode used for 
transmission of the data when said second re- 
ceiving apparatus receives supply of the data 20 
transmitted through the transmission line of 
said first connection mode of said digital bus. 



56. An electronic apparatus as claimed In claim 55, 
wherein: 25 

said electronic apparatus comprises transmis- 
sion apparatus specifying means for specifying 
the sender of the data transmitted through the 
transmission line of said first connection mode 30 
as said target electronic apparatus that sup- 
plies the data to this apparatus when this ap- 
paratus is to receive supply of the data that is 
being transmitted through the transmission line 
of said First connection mode through a trans- 35 
mission line of said second connection mode, 
and 

said transmission line forming means forms a 
transmission line of said second connection 
mode between this apparatus and the specified 
electronic apparatus. 

57. An electronic apparatus as claimed in claim 55, 
wherein: 

45 

said electronic apparatus comprises apparatus 
selection input accepting means for acc^-npting 
a selection Input entered by a user to select an 
sender electronic apparatus from among said 
plurality of electronic apparatus connected to so 
said digital bus when this apparatus is to re- 
ceive supply of the data from the target elec- 
tronic apparatus; and 

said transmission line forming means forms a 
transmission line of said second connection 55 
mode be. vveen this apparatus and the electron- 
ic apparatus instructed according to the appa- 
ratus selection input accepted by means of said 



In said first connection mode, a transmission 
line that transmits the data sent out from one 
electronic apparatus so as to be receivable for 
all other electronic apparatus connected to said 
digital bus is formed, 

in said second connection mode, a transmis- 
sion line that transmits the data between only 
the predetennined two electronic apparatus 
and does not accept the data transmitted from 
other electronic apparatus is formed, and 
said sending out apparatus comprises data 
sending out means that is capable of sending 
out the data through both a transmission line 
connected in said first connection mode and a 
transmission line connected in said second 
connection mode. 

59. An electronic apparatus as claimed In claim 58, 
wherein: 

there is provided instruction input accepting 
means for accepting an instruction input en- 
tered by a user to Instruct that the data is sent 
out to a transmission line connected In sard first 
connection mode, and 

said data sending out means sends out the data 
to the transmission line of said first connection 
mode when an Instruction input entered by a 
user is accepted through said Instruction input 
accepting means. 

60. An electronic apparatus as claimed In claim 41, 
wherein said electronic apparatus Is connected to 
the IEEE 1394 standard digital bus. 

61. An electronic apparatus connected to a digital bus 
capable of using both the first connection mode in 
which the data sent out newly to said digital bus is 
always allowed to be transmitted and a transmis- 
sion line that transmits said data newly sent out is 
formed so as to be acceptable for all the electronic 
apparatus connected to said digital bus, and the 
second connection mode in which the data is trans- 
mitted between only two predetermined electronic 
apparatus and the data that is transmitted from oth- 
er electronic apparatus to said digital bus is not ac- 
cepted, wherein said electronic apparatus compris- 
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es: 



connection mode instruction means for accept- 
ing and holding an instruction input to instruct 
which connection mode out of said first connec- s 
lion mode and said second connection mode Is 
used for forming a transmission line between 
electronic apparatus for communicating the da- 
ta; and 

connection control means for controlling to form io 
a transmission line for the data between said 
electronic apparatus for communicating the da- 
ta in the connection mode corresponding to 
said instruction Input held in said connection 
mode Instruction means. ^5 

62. An electronic apparatus as claimed in claim 61 , 
wherein said electronic apparatus comprises: 

connection apparatus recognition means for in- 20 
quiring of each electronic apparatus connected 
to said digital bus to thereby recognize these 
electronic apparatus, and 
connection mode setting notifying means for 
notifying that the connection mode is set to the ^5 
target electronic apparatus as required when 
the connection mode of the transmission line 
formed between electronic apparatus recog- 
nized by means of said connection apparatus 
recognition means. 30 

63. An electronic apparatus as claimed In claim 62, 
wherein said electronic apparatus comprises con- 
nection state notifying means for notifying the con- 
nection state between all the electronic apparatus 35 
connected to said digital bus based on the electron- 
ic apparatus recognized by means of said connec- 
tion apparatus recognition means. 



64. An electronic apparatus as claimed in claim 62, 
wherein said electronic apparatus comprises: 



40 



connection mode detection means for inquiring 
of the electronic apparatus connected to said 
digital bus to thereby detect the electronic ap- 45 
paratus that has formed a transmission line cur- , 
rently and the connection mode of the transmis- i 
sion line; and 

connection mode notifying means for notifying 
the detection result supplied from said connec- 50 
tion mode detection means. 

65. An electronic apparatus as claimed in claim 62, 
wherein said electronic apparatus comprises: 

55 



connected to said digital bus or not; and 
means for controlling said connection appara- 
tus recognition means so as to recognize the 
electronic apparatus and set the connection 
mode of the transmission line fonned between 
the electronic apparatus connected to said dig- 
ilal 'bus if said discrimination means discrimi- 
nates that not all the electronic apparatus con- 
nected to said digital bus are recognized. 

66. An electronic apparatus as claimed in claim 62, 
wherein said electronic apparatus comprises: 

setting start instruction input accepting means 
for accepting a start instruction jnput entered 
by a user to set the connection mode; and 
means for controlling said connection appara- 
tus recognition means to recognize the elec- 
tronic apparatus and so as to set the connection 
mode of the transmission line fonned between 
the electronic apparatus connected to said dig- 
ital bus when said setting start instruction Input 
entered by a user is accepted through said set- 
ting start instruction input accepting means. 

67. An electronic apparatus as claimed in claim 62, 
wherein said electronic apparatus comprises: 

connection change detection means for detec- 
tion the change when the connection between 
the electronic apparatus connected through 
said digital bus is changed, and 
means for controlling said connection appara- 
tus recognition means to recognize the elec- 
tronic apparatus and so as to set the connection 
mode of the transmission line between the elec- 
tronic apparatus connected to said digital bus 
when said connection change detection means 
detects the change of connection between the 
electronic apparatus connected through said 
digital bus. 

68. An electronic apparatus as claimed in claim 61 , 
wherein said electronic apparatus comprises: 

a continuous storing memory for storing and 
holding the Information to instruct the connec- 
tion mode to be used always when a transmis- 
sion line is formed between the predetermined 
electronic apparatus; and 
means for writing the infonnation that instructs 
the connection mode corresponding to the In- 
struction input given by a user when the user 
instructs the information to be written in said 
' continuous storing memory. 



a discrimination means for discriminating 
whether said connection apparatus recognition 69. 
means recognizes all the electronic apparatus ' 



A connection mode setting method for setting the 
connection mode of a transmission line formed be- 
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tween electronic apparatus connected to a digital 
bus capable of using both the first connection mode 
in which the data sent out newly to said digital bus 
is always allowed to be transmitted and a transmis- 
sion line that transmits said data newly sent out is 5 
formed so as to be acceptable for all the electronic 
apparatus connected to said digital bus, and the 
second connection mode in which the data is trans- 
mitted between only two predetermined electronic 
apparatus and the data that is transmitted from oth- io 
cr electronic apparatus to said digital bus is not ac- 
cepted, wherein: 

an Instruction input to instruct which connection 
mode out of said first connection mode and said '5 
second connection mode is used for forming a 
transmission line between electronic apparatus 
for communicating the data is accepted and 
held, and 

a transmission line for the data between target 20 
electronic apparatus for communicating the da- 
ta in the connection mode corresponding to 
said held instruction input is formed. 

70. A connection mode setting method as claimed in 25 
claim 69, wherein: 

each electronic apparatus connected to said 
digital bus is inquired and recognized, and 
a notice for notifying that the connection mode 30 
is set to the target electronic apparatus as re- 
quired when the connection mode of the trans- 
mission line formed between said recognized 
electronic apparatus has been set. 

35 

71. A connection mode setting method as claimed in 
claim 70, wherein the connection state between all 
the electronic apparatus connected to said digital 
bus is notified based on the recognized electronic 
apparatus. 40 

72. A connection mode setting method as claimed in 
claim 70, wherein each electronic apparatus con- 
nected to said digital bus is inquired, the electronic 
apparatus that have formed the transmission line 45 
currently and the connection mode of the connec- 
tion line are detected, and the detection result is no- 
tified. 

73. A connection mode setting method as claimed in 50 
claim 70, wherein: 



recognized, and the connection mode of the 
transmission line formed between the electron- 
ic apparatus connected to said digital bus is set. 

74. A connection mode setting method as claimed in 
claim 70, wherein all the electronic apparatus con- 
nected to said digital bus are recognized when a 
starting instruction input for setting the connection 
mode entered by a user is accepted, and the con- 
nection mode of the transmission line between elec- 
tronic apparatus connected to said digital bus is set. 

75. A connection mode setting method as claimed in 
claim 70, wherein: 

the change is detected when the connection 
of electronic apparatus connected through said dig- 
ital bus is changed, all the electronic apparatus con- 
nected to said digital bus are recognized when the 
change of connection of the electronic apparatus 
connected through said digital bus is detected, and 
the connection mode of the transmission line 
formed between the electronic apparatus connect- 
ed to said digital bus is set. 

76. A connection mode setting method as claimed in 
claim 70, wherein: 

there is provided a continuous storing memory 
for storing and holding the information to in- 
struct the connection mode to be used always 
when a transmission line is formed between the 
predetermined electronic apparatus, and 
the information that instructs the connection 
mode corresponding to the Instruction Input giv- 
en by a user is written in said continuous storing 
memory when the user instructs the information 
to be written in said continuous storing memory. 



it is discriminated whether all the electronic ap- 
paratus connected to said digital bus are rec- 
ognized or not, and 55 
all the electronic apparatus connected to said 
digital bus are recognized if all the electronic 
apparatus connected to said digital bus are not 
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